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You can take your work to the 
HONEYWELL 8100 TAPE RECORDER 



f 



Completely portable, completely self-contained, the new Honeywell 8100 
recorder/reproducer offers instrumentation quality in a package you can carry 
from test to test with one hand. Or you can rack-mount the 8100, as shown at 
left with a Honeywell Model 1508 Visicorder Oscillograph. The 8100 contains 
all its own electronics, plus such convenience features as a built-in calibration 
panel and automatic switching of center frequencies. You can record analog 
data from DC to 10,000 cps on up to 8 data channels. And there's an optional 
built-in scope for monitoring data while you record. Available with either 'A or 
/ inch tape. Weight only 85 pounds. Price from $5900 to $11,300. Write for 
brochure #2038 to Honeywell, Denver Division, Denver 10, Colorado. 


Honeywell 





HOW TO PICK A WINNER! SERVOVALVES OR HORSES 


With the eye and a stopwatch. It takes both to pick 
the thoroughbred who’s a stakes winner. Now, let's 
see what it takes to handicap the winner in servovalves. 

Proper balance between performance and cost. That's 
the way to select a servovalve. Vickers lets you select 
a servovalve rated exactly to your application. Because 
you can choose from both jet pipe and flapper nozzle 
servovalves, your selection can combine high response 
characteristics and contamination tolerance to suit 
your needs precisely. 

Remember that reliability is basic. It's vital to deal 
with a manufacturer who not only makes a claim, but 
who can back it up. 

High temperature operation, minimum weight and 
envelope, low input power and compatibility with a 
wide variety of fluids are among other benefits you'll 
find combined in Vickers servovalves. Another factor 
worth considering— Vickers has proved its ability to 
deliver production quantities to specifications. 


% 


Let us help you make a trade-off study that is bound 
to provide you with the exact combination of perform- 
ance characteristics you need ... and at a cost that fits 
your program requirements. While you're at it, write for 
Servovalve Bulletin A-5281 and for Vickers Servovalve 
Terms and Definitions Handbook. Write to Vickers 
Incorporated, P. O. Box 302, Troy, Michigan. 
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This Target Intercept Computer 
controls the Nike-Zeus anti-missiles 
launched from Kwajalein Island 


Quick! What company makes it? 


The men at the United States Army 
Materiel Command can tell you : Univac. 

They can tell you because of the ICBM- 
boosted targets that the Nike-Zeus missiles 
have intercepted so successfully. How is it 
done? The Target Intercept Computer de- 
signed and built by Univac for Bell Tele- 
phone Laboratories, predicts an intercept 
point, based on the constant updating of the 
ICBM’s current speed and position in space. 
It initiates the launch order for the Nike- 
Zeus, issues steering orders to keep Zeus on 
an intercept trajectory, instructs Zeus at the 
precise time to “burst” and “destroy” the 
target and then calculates intercept accuracy 
data since neither missile carries a live war- 
head in this test program. And because both 
missiles travel at such great speeds, the 
Univac' Target Intercept Computer is re- 
quired to perform at least 165,000 computa- 


Univac has been 


part of the Nike- 


Zeus Program since its inception. The pro- 
found experience in ballistic-missile defense 
systems is today concentrated on the design 
and development of guidance and control 
functions for the recently authorized Nike-X 
anti-missile missile system now under 
development. 

Unusual? Uncommon? Not if you know 
Univac. 

From the yesterday of Eniac and 
Binac, to the fluid mechanics, microelec- 
tronic circuitry and thin film magnetic mem- 
ories of today, Univac has made most of 
the industry’s major technical advances. 
Univac offers a quick response to every 
demand ... outstanding scientific and engi- 
neering talent. . . total systems programming 
and management capability. Can this dem- 
onstrated competence work for you? 

Quick... call UNIVAC. 


AEROSPACE CALENDAR 



Packard Bell Electronics’ 

Saturn Automatic Checkout System 


How the Friden Flexowriter controls 
its man-machine communications 






Continuum I: today and tomorrow in information-systems technology 



Information Retrieval 


Instant Bookmark 


The technology of information retrieval is one of the major con- 
cerns of SDC. For some time, our Satire system (semi-automatic 
technical information retrieval) has been capable of quickly pin- 
pointing. at widely separated SDC facilities, desired technical 
documents and authors' names. Satire can be operated by remote 
control, the only such system that can be so operated. A still 
newer SDC development is Protosynthex I, which is a phase of 
Synthex, our long-range project to teach computers to read and 
write English. Protosynthex is now able, almost instantly, to find 
single paragraphs within the complete text of an article or docu- 
ment. Next will come the ability to extract individual sentences 
and facts. As SDC continues to make noteworthy progress in 
many areas of information-systems technology, a number of new 


positions have been created on several of these major projects. 
Human factors scientists, operations research scientists, systems- 
oriented engineers, and computer programmers interested in join- 
ing this rapidly expanding technology are invited to write 
Mr. A. I. Granville, Jr., SDC, 2432 Colorado Avenue, Santa 
Monica, California. Positions are open at SDC facilities in Santa 
Monica; Washington, D.C.; Lexington, Massachusetts; Paramus. 
New Jersey; and Dayton, Ohio. An SDC brochure on informa- 
tion retrieval also is available. Requests 
for this new brochure should be sent to 
Mr. Granville at Santa Monica. “An 
equal opportunity employer." 

System Development Corporation 



AEROSPACE CALENDAR 


(Continued from page 5) 
Aerospace Profession and Awards Ban- 
quet, Beverly Hilton Hotel, Beverly Hills. 

Sept. 30-Oct. 1— Manned Interplanetary Ex- 
ploration Meeting, American Institute of 
Aeronautics and Astronautics, Cabana 
Motor Hotel, Palo Alto, Calif. 

Sept. 30-Oct. 2— Canadian Electronics Con- 
ference, Inst, of Electrical and Electron- 
ics Engrs.. Exhibition Park, Toronto. 

Oct. 1-2— Project Mercury Summary Con- 
ference, NASA Manned Spacecraft Cen- 
ter, Houston. Tex. (By invitation.) 

Oct. 1-3— Eighth National Symposium on 
Space Electronics. Institute of Electrical 
and Electronics Engineers, Fontainbleu 
Hotel, Miami Beach, Fla. 

Oct. 1-3— National Aerospace Nuclear Safety 
Topical Meeting, American Nuclear So- 
ciety, Albuquerque, N. M. Co-sponsors: 
Los Alamos Scientific Laboratory; AEC 
Albuquerque Operations Office; AF Spe- 
cial Weapons Center; AF Directorate of 
Nuclear Safety; Sandia Corp.; University 
of New Mexico. 

Oct. 1-3— Symposium on Physics and Non- 
destructive Testing (unclassified), San 
Antonio. Tex. Sponsored by Southwest 
Research Institute. 

Oct. 1-4— First National Aerospace Nuclear 
Safety Topical Meeting, American Nu- 
clear Society, Albuquerque, N. M. 

Oct. 2-4— National Assn, of Air Traffic Spe- 
cialists, Sheraton-Oklahoma Hotel, Okla- 
homa City, Okla. 

Oct. 5-20 — 1 0th International Aircraft Dis- 
play. Genoa International Fair, Genoa, 
Italy. 

Oct. 7— Second Annual USAF Contract 
Aerospace Services Symposium, Dayton 
Biltmorc Hotel. Dayton, Ohio. Sponsor: 
National AeroSpace Services Assn. 

Oct. 7-9— Ninth National Communications 
Symposium, Institute of Electrical and 
Electronics Engineer'. Hotel Utk.i. Dtic.i. 

Oct. 7-11-International Air Transport Assn. 
19th Annual General Meeting, Rome, 
Italy 

Oct. 7-14— William Tell 1963, USAF Inter- 
ceptor Weapons Meet, Tyndall AFB, Fla. 
Host: Air Defense Command. 

Oct. 8-10— 10th Annual Air Force Science 
and Engineering Symposium, Air Force 
Academy, Colo. Sponsors: Office of Aero- 
space Research; AFSC. 

Oct. 8-10— National Airport Conference, 
Norman. Okla. Sponsors: American Assn, 
of Airport Executives &• University of 
Oklahoma with the cooperation of FAA. 

Oct. 8-11— International Conference on 
Electromagnetic Relays, Tohoku Univer- 
sity, Sendai, Japan. 

Oct. 9-11— 21st Annual Aerospace Electri- 
cal/Electronics Conference, Aerospace 
Electrical Society, Pan Pacific Auditor- 
ium. Los Angeles, Calif. 

Oct. 10-11— National Engineering Confer- 
ence, Lafayette 1 Iotcl, Long Beach. Calif. 
Sponsor: Professional Engineers in Indus- 
try. 

Oct. 12-21—1963 General Conference, Fed- 
eration Aeronautique Internationale, Mex- 

Oct. 13-17— 16th Annual Meeting and Con- 
ference, Airport Operators Council, 
Roosevelt Hotel, New Orleans, La. 

(Continued on page 9) 



NOW from DEI 

High Performance .. .Very Low IMoise... 

Modular 


vHF/UHF Satellite Telemetry Receiver 


• Crystal controlled RF heads from 50 MC to 1000 MC 

• IF bandwidths from 10 KC to 500 KC 

• FM, AM, Phase-lock and Phase demodulators 

• Plug-in pre-deteclion recording converters 

Already used in more than a dozen unmanned earth orbit satellite pro- 
grams, the Model TMR-6 telemetry receiver from Defense Electronics, Inc. 
has no true equivalent in its field. 

The completely-modular unit has been specially-designed by DEI to 
accept inexpensive plug-in sub-assemblies . . . seven RF tuning heads . . . 
nine IF amplifiers and four demodulators ... to cover all presently- 
assigned frequencies in the VHF/UHF spectrum. 

The TMR-6 features crystal control of both oscillalors, exlremely low 
noise figures and can be adapted for use in PM systems by means of a 
phase-locked loop around the entire receiver. It is capable of tracking 
any frequency change introduced by Doppler shift, transmission and 
reception instabilities up to 0.007 per cent of the received frequency. 

This versatile, low-cost receiver also accepts plug-in modules for pre- 
detection recording of either AM or FM with existing stationary head 
video tape recorders. 

For real lime data recovery at its finest, write for DEI bulletin TMR-6 
... or call: 

Defense Electronics, Inc. 

Rockville, Maryland 

TWX: 301-949-6788 Phone: 301-946-2600 
AND INDUSTRY Shannon Oak., California, Phon.: 873-4322 



DEI 
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FUEL CONTROL 



AIR CONDITIONING 

Hawker Siddcley Dynamics design 



quiremcnls. 


POWER SUPPLY 

A range of siatic inverters to meet 
requirement of BS2G i 00 has been 
designed and developed and is 
being supplied for both civil and 
military aircraft. Power outputs 
both single and three-phase range 
from 100 VA to 2500 VA. 


AUTOMATIC CHECKOUT 

Rapid, accurate testing and fault 
location of systems is essential 
for the quick turn-round of the 
equipment for a modern airliner. 
Hawker Siddcley Dynamics auto- 
matic test equipment has been 
designed and developed to meet 
this need and can perform up to 
1 .000 tests per hour to an accuracy 
of 0*1 % on aircraft systems, thus 
leading to greater economy, re- 
liability and safety. 



HAWKER SIDDELEY 

RESEARCH • DESIGN • DEVELOPMENT • MANUFACTURE • 


DYNAMICS 

WORLD-WIDE AFTER-SALES SERVICE 


HAWKER SIDDELEY 
DYNAMICS LIMITED 




THE BIG NEW NAME 
IN AEROSPACE 


AEROSPACE CALENDAR 


(Continued from page 7) 

Oct. 14-16— Eighth Annual Exposition and 
Symposium. Air Traffic Control Assn., 
Statler Hilton Hotel, Dallas, Tex. 

Oct. 15-18— Eighth Symposium on Ballistic 
Missile and Space Technology. Naval 
Training Center, San Diego, Calif. Spon- 
sors: A I* Space Systems Div.; AF Ballistic 
Systems Div.; Aerospace Corp. 

Oct. 16— Second Annual Technical Collo- 
quium, Society of American Value Engi- 
neers. Airport Marina Hotel. Los Angeles, 
Calif. 

Oct. 16-18— Tenth National Vacuum Sym- 
posium, American Vacuum Society, Stat- 
lcr Hilton Hotel, Boston. Mass. 

Oct. 17— Fourth Annual One Day Technical 
Symposium on information Processing in 
the Nation's Capital. University of Mary- 
land, College Park, Md. 

Oct. 17-18; Oct. 21-22-Ninth Anglo- 
American Conference, American Institute 
of Aeronautics and Astronautics-Canadian 
Aeronautics and Space Institute-Royal 
Aeronautical Society. Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
(Oct. 17-18). Queen Elizabeth Motel, 
Montreal, Canada (Oct. 21-22). 

Oct. 21-23— Tenth Annual East Coast Con- 
ference on Aerospace and Navigational 
Electronics, Institute of Electrical and 
Electronics Engineers, Emerson Hotel, 
Baltimore, Md. 

Oct. 21-23— Annual Meeting, Assn, of the 
U.S. Army, Sheraton-Park Hotel, Wash- 
ington, D. C. 

Oct. 21-25— 23rd National Convention, So- 
ciety for Nondestructive Testing. Piek- 
Cartcr Hotel, Cleveland, Ohio. 

Oct. 28-29— 13th Annual Aerospace Fluid 
Power Conference, Pick-Fort Shelby Ho- 
tel, Detroit, Mich. Sponsor: Aerospace 
Div. of Vickers, Inc. 

Oct. 28-29— Fall Meeting, Western States 
Section/The Combustion Institute, Uni- 
versity of Southern California, Los An- 
geles, Calif. 

Oct. 28-30-National Electronics Confer- 
ence, McCormick Place, Chicago, III. 

Oct. 30-Nov. 1— Annual Convention, South- 
eastern Airport Managers Assn., Roanoke 
I lotel, Roanoke, Va. 

Oct. 31-Nov. 1—1963 Electron Devices 
Meeting. Institute of Electrical and Elec- 
tronics Engineers, Sheraton-Park Hotel, 
Washington. D. C. 

Oct. 31-Nov. 1— Fall Quarterly Regional 
Meeting, Assn, of Local Transport Air- 
lines. Royal Hawaiian Hotel, Honolulu, 
I lawaii. 

Nov. 3-8— International Air Safety Seminar, 
Flight Safety Foundation, Athens, Greece. 
For FSF members and by invitation. 

Nov. 4-6— Vehicle Design and Propulsion 
Meeting, American Institute of Aero- 
nautics and Astronautics/Air Force Sys- 
tems Command, Wright-Patterson AFB, 
Dayton, Ohio. (Classified.) 

Nov. 4-6— Northeast Electronics Research 
and Engineering Meeting (NEREM), In- 
stitute of Electrical and Electronics Engi- 
neers. Commonwealth Armory/Somerset 
Hotel, Boston, Mass. 

Nov. 12-14— Symposium on Supersonic Air- 
liners, London. England. Sponsors: Brit- 
ish, French and U.S. Air Line Pilot 
Associations. 



New Teflon hose assembly, exclusive with Titeflex, meets all medium 
pressure (1500 psi) Military Specification requirements plus: 

Patented "ZS'"** (Zero Static) construction with bi-functional 
Teflon innercore eliminates potential electrostatic discharge 
failures in aircraft fuel and other fluid systems. "ZS" hose 
exceeds anticipated military mandates for guaranteed con- 
ductivity in Teflon hose. 

Newly developed "ZE"** (Zero Effusion) Teflon has highest re- 
sistance to stress-cracking and minimum gas effusion. After oil 
resistance testing per MIL-H-25579B, gas effusion rate of "ZE” 
Teflon is less than 1 cc/in./min. — as contrasted with effusion 
of standard aircraft quality Teflon of 10 to 50 cc/in./min. 

Progressive-swaged fittings — developed specifically to exact 
the ultimate performance in Teflon hose. 

Zero-motion braid for maximum flex life and resistance to 
hydraulic surge pressures. 

To design this new hose into your product contact Titeflex immediately. 

titePlex A Division of Atlas Corporation 

603 Hendee Street, Springfield, Massachusetts 

• Metal Hose • Teflon Hose • Rubber Hose • High Temperature Clamps 

•Teflon • DuPont Trademark --Titeflex Patents Applied For 
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the anatomy of a nozzle . . . 


is an exciting exploration into Ex-Cell-O's world of fast, 
precise and unusual machining and fabricating capabilities. 

1 Accurate, economical prototype and volume production 
of nozzle components and assemblies for solid and liquid 
fueled rockets is made possible by such advanced 
equipment as electrochemical and electrical discharge 
machines and numerically-controlled, three-dimensional 
contouring machines. H Working with zirconium, tungsten 
carbide, tungsten-moly, pure molybdenum, molded 
graphite, udimets, plastics, steels and other materials, 
Ex-Cell-0 turns ideas into reality. 9 Call your local problem- 
solver.. .the Ex-Cell-0 Representative nearest you. or send 
us your print or part requirements for a prompt response 


EXCELL 


SOLID ANSWERS TO FLUID POWER PROBLEMS 

For the critical tasks related to jet flight control in 
today's commercial and military aircraft, Lionel-Pacific 
has custom designed and produced all types of rotary 
and linear flutter dampers for ailerons and other controls. 

This is another example of Lionel-Pacific's capability in pro- 
viding solid answers to difficult fluid power problems. Fre- 
quently selected on a single source basis, Lionel-Pacific has 
long been recognized as a leading supplier— for all types of 
aircraft— of TOG-LOC® internal locking actuators and rotary 
and linear damping devices, The company is now deeply 
involved in systems applications in control dynamics, cryo- 
genics, fluid mechanics for military and commercial aircraft, 
tactical and long-range missiles, manned orbital vehicles, and 
ground support equipment. We provide aggressive systems 
management capability, backed by solid financial support and 
a nationwide sales engineering organization. For applications 
information, call your Lionel-Pacific representative or write: 

LIONEL-PACIFIC, INC. 

A Subsidiary of The Lionel Corwralioa / 1510 WEST 135th STREET, GARDENA, CALIFORNIA 



Classic Jobs of Measurement 

Performed by Electro Instruments 



ure it," our brash engineers keep assur- 
ing me. I like their spirit, even if it has 
been rostly tc " ' 


'e dinne 


bets! 


-- ..as with a measuring breakthrough 
that Elect.ro Instruments was bom. Our 
original Stepping Switch Digital Volt- 
meter was the first to substitute elec- 
tronically driven switches for mechani- 
cal needle movement devices. It quickly 
proved itself an ideal instrument for 
speedier, more accurate, more reliable 
measurement — with useful applications 
in many industrial operations. 

Since that time we have pioneered 19 
other electronic "firsts." 

These have led to ways of refining 

more important, they have extended the 
areas in which our instruments, and our 
systems, can serve industry. 

The end result for which industry em- 
ploys measurement is economy ... be 
it in personnel . . . time . . . materials 
. . . investment. Looking through our 
“case histories,” I ran across a number 
of outstanding examples of economies 
effected by use of Electro Instruments. 

I thought we might usefully present 
these to industrial engineers, execu- 
tives, superintendents, as ideas they 
might consider for their own operations. 

Many readers, I appreciate, will have 
industrial measuring problems quite 
different from those cited in the ex- 
amples. On this point, I think our engi- 
neers are worth re-quoting: “You name 
it, we'll find a way to measure it!” 




most carefully designed X-Y Recorders. 
Spectra performance recorded 
without need for photography 
In many biochemical operations, re- 
corded profiles are necessary for accu- 
rate identification of compounds, and 
for purposes of quantitative assay. Used 
in connection with newly developed 
instruments capable of exciting mole- 
cules to a state of phosphorescence. 
Electro Instruments X-Y Recorders 
have proved a means of producing visual 
display of spectra without need for pho- 
tographic equipment or processes. 


500 man hour job cut to 33 '/2I 






tedious job. experiments with an auto- 
matic electronic testing machine were 
begun. The eventual solution proved to 
be a punched tape system — designed, 
incidentally, by one of the company's 
engineers — with an Electro Instru- 
ments Digital Multimeter employed as 
a key parameter. 


Each of the 1000 cards are now given 
the 32 quality tests in less than 2 min- 
utes — with results being displayed at the 
push of a button! (‘Name on request) 


m 
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Electro Instruments, Inc. 

8611 Balboa Avenue, San Diego 12, California 


ELECTRO INTERNATIONAL, INC., ANNAPOLIS, MARYLAND • TRANSFORMER ENGINEERS. 


GABRIEL, CALIFORNIA 


Superior now offers you a new Super 
Alloy tubing — Inconel Alloy 718*— in 
precision- drawn sizes from .012 through 
1.125 in. By Super Alloys we mean metals 
having 1000 hr. stress rupture strength 
at 1200°F and 25,000 psi minimum 
stress, combined with resistance to 
progressive oxidation and other cor- 
rosive attack. Inconel Alloy 718 is 
unique among the age-hardenable 
Super Alloys. Tubing made from it 
can be welded, then age-hardened, 
without necessity 
for— or cost of— 
an intermediate 
solution anneal. 


Tomorrow's tubing technology— today 

Superior Tube ( st ) 



Company... 


NORRISTOWN, PA. 



WHAT MAKES AN INSTRUMENTATION CABLE FAIL? 


and fail miserably the nest. Simply nianu- 



Where can it go wrong? At almost 
any point not adequately safeguarded. 
Here are four of the most common trou- 
ble spots: 


(1) Incompatible Plasticizers 

(2) Filler Material 

(3) Component lay-factors 

(4) Shielding 

INCOMPATIBLE PLASTICIZERS A unique 
form of chemical warfare within cable 
materials has fouled more than one mis- 
sile program. Plasticizer materials have 
to be added to compounds to obtain the 
required flexibility. These additives are 
seldom compatible with each other. 
Incompatible plasticizers used in sys- 
tems in contact with each other without 
control may attack each other with dis- 
astrous effects. (As a prime example, 
additives in low temperature neoprene 
jackets are not always compatible with 
the insulating materials. ) 

Manufacturers can control plasticizer 
migration problems by selecting proper 
materials and by using suitable barriers 
between components. Many specifica- 
tions make the use of barrier material 
optional and a manufacturer whose 
only concern is price will leave it out. 

Rome-Alcoa. as a result of its wide 

problem. 

FILLER MATERIALS When spurious signals 
arrive at your display, recording or con- 
trol panel, the fault could be in the 
improper selection of filler material. 
Compatibility between insulations and 
filler materials is of prime importance. 

In the case of some plastics or rub- 
bers. the material’s "memory" can cause 
it to shrink disproportionately, creating 
undue stresses internally in the cable. 
This can cause kinking of the insulated 
conductors; electrical failures follow. 

Only experience can tell a cable man- 
ufacturer how to compensate for "mem- 
ory" and how to control compatibility 
in filler materials. Experience in areas 
such as this has given Rome-Alcoa its 
remarkable record of instrumentation 
cable reliability. 



COMPONENT LAY-FACTORS Conductor 
kinking can also be a result of mistakes 
in the twisting of component conduc- 
tors. Inconsistent tensions and improper 
sequence of lay-up can create uneven 
tensions in the assembled conductors. 

In such cases, individual conductors 
may actually push through their insula- 
tions, causing electrical failures. 

Obviously, these mistakes should be 
avoided during cabling. At this stage in 
cable construction careful, experienced 
workmanship can provide safeguards 
against possible trouble later on. Such 
careful craftsmanship sometimes costs 
a little more, but it can make the differ- 
ence between success and failure. 
SHIELDING Constructed of many ends of 
fine strands, shielding braids are prone 
to having broken and loose ends. These 
can break through insulations and short 
out component conductors. Improperly 
treated, they are the most common 
cause of shielding failures. 

It's cheaper to let such loose ends re- 
main in the braid-but it can also be dis- 
astrous. Experience on thousands of 
such shieldings has taught Rome-Alcoa 

tained. as well as methods of protecting 
and treating loose ends. 

HOW TO AVOID FAILURES No manufac- 
turer can promise you 100% reliability 
at every development stage. But it's 
only logical that the one way to be sure 
of maximum reliability is to have your 
cable planned and manufactured by a 
company with depth of experience and 
a record of reliability in the field. 

Rome-Alcoa is. frankly, one of the 
few companies that qualify. We've been 
designing and constructing these cables 
since their first conception— long enough 
to know what can cause a cable failure, 
and how to avoid it. If you're planning 
to design or install instrumentation 
cable soon, call us. 

As a shiner, send for our 24-page 
booklet titled ' Instrumentation Cables. 
Cable Assemblies and Hook-up Wires." 
In it. we describe instrumentation cable 
constructions, production, military 
specifications and our qualifications'. 
For your copy, write Rome Cable Divi- 
sion of Alcoa, Dept. 26-93. Rome, N.Y. 

▼ 

ROME CABLE 
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WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS 



Duobinary- new discovery in high speed data transmission 


An ingenious new technique tor encod- 
ing digital signals has been developed 
that doubles the maximum rate at which 
binary data can be sent through a com- 
munications channel. 

It is called Duobinary Coding. 

High speed data systems incorporat- 
ing Duobinary Coding can operate with 
the simplicity and reliability approaching 
that ot binary systems, and with an error 
detection capability that’s "built in” to 
the coding technique. Duobinary sys- 
tems are quite unlike multi-phase and 
vestigial sideband systems which, in 
achieving similar speeds, are either ex- 
tremely complex or highly vulnerable to 

More data. Using a Duobinary modem, 
it is possible to double the volume of 
data normally transmitted over your ca- 
ble, wireline, or radio channel without 
expanding the transmission medium. Or 
if you’re about to construct new trans- 
mission facilities, you'll need only half 
the normal bandwidth. 

Error detection without redundancy. 
A remarkable, built-in error detection 
system allows for even more efficient use 
of the line. Until now, error detection was 
accomplished by introducing redundant 
symbols into the data stream. In a Duo- 
binary system this burden can be 


avoided, since most errors will violate 
the specific Duobinary Coding patterns 
and can be easily detected by monitor- 
ing circuits. In practice, the system will 
catch all single bit errors, all bursts com- 
posed of an odd number of errors as 
well as most bursts of an even number 

Other benefits of a real time error de- 
tection system-there is never a need to 
interrupt the normal traffic flow to check 
out the line with a special test pattern, 
or to wait for redundant bits at the end 
of a data block before repeating the in- 
correct data. Visual alarms can provide 
immediate detection. 

High accuracy. The oscilloscope 
photo above describes the unique Duo- 
binary pattern. Both extremes of the 
wave register as mark, while the level 
created in the center has the value of 

jump from one extreme to the other, the 
resulting wave pattern remains unclut- 
tered, even when subjected to intense 
noise, as illustrated. A data modem such 
as our frequency modulated 26B DUO- 
BINARY-DATATEL" will operate at an 
error rate of less than 1 0' 6 over telephone 
lines having typical noise conditions. 

Compatible with binary. It is reason- 
able to assume that a technological 


breakthrough of this magnitude requires 
hardware that is radically different. Yet, 
the only major distinguishing feature be- 
tween a Duobinary system and your 
present binary system is the presence of 
the Duobinary Code. Moreover, to co- 
ordinate with a binary system, it takes 
just a flick of a switch to shift out of the 
Duobinary and into the binary mode. 

With the development of Duobinary 
Coding, Lenkurt now offers a data trans- 
mission capability that broadly covers 
the data spectrum. Our 23A binary sys- 
tem handles telegraph data in the 50/100 
baud range (punched tape); the new bi- 
nary 25A operates up to 200 baud (11 
cards a minute, or a 4-level keyboard); 
the 26B DUOBINARY-DATATEL handles 
serial data up to 2400 baud (magnetic 
tape); while the 27A, another Duobinary 
system under development now, will 
handle all these over HF radio. 

If you'd like to receive further informa- 
tion on Duobinary Coding, or on any of 
our data modems, complete literature 
is available on request. Lenkurt Electric 
Co., Inc., San Carlos, California. 


LENKURT ELECTRIC 

GENERAL TELEPHONE i ELECTRONICS 



A unique, completely redundant measurement system utilizing both impedance point sensing and continuou 
tance gaging techniques has been developed by Simmonds for NASA’s Project Apollo. This system will me'as 
meter, and display fuel and oxidizer mass, as well as control propellant ratio aboard Apollo. Made up of 
sensors, signal conditioners, servo controls, proportioning valves, and digital displays, the overall system w 
high reliability consistent with Apollo mission requirements. Another Simmonds system will gage tem| 
density of cryogenic and supercritical hydrogen and oxygen. May we apply these capabilities to your 
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We simulate space... before we put a man in it 


This environmental chamber at the B.F.Goodrich Research Center 
is believed to be the most thorough space simulator ever built. 

In it, samples of materials and complete products are subjected 
to pressures ranging from atmospheric to those at 300 mile 
altitudes; to temperatures from 200°C below freezing to 200°C 
above freezing; to the radiation of the sun— visible light, ultra- 
violet, infrared, and X-rays; and to electrified atmospheres in 
which oxygen, nitrogen and the rare gases are highly charged 
and have high energies. 

Similar testing proved its worth in the Project Mercury space 
suit program, resulting in better, more reliable materials. 

The new simulator will be used to evaluate a wide range of 
physical, thermal and electrical properties of different materials 
in a space environment. It will help develop better products for 
space flight. For complete information on use of this facility, 
write B.F.Goodrich Aerospace and Defense Products, a division 
of The B.F.Goodrich Company, Dept. AW -9, Akron, Ohio. 


EDITORIAL 


Shifting Winds 


Any group that is influenced so strongly by the shift- 
ing winds of international politics and spurred so hard 
by the pace of modern technology as the aerospace 
industry must spend a great deal of its effort sniffing 
out the first faint indications of these changes, and then 
assay their direction and import accurately to determine 
how they will affect this industry’s future. There are a 
number of strong politico-technical wind shifts in the 
Washington air this fall that were hardly perceptible a 
year ago. The rate at which these trends can gather 
significant velocity, and the abruptness with which they 
can change direction, is one of the major hazards of 
corporate piloting in the aerospace field. 

The politico-technical climate the aerospace industry 
is facing this fall is quite different from that in which 
it comfortably entered the year last winter. Here are 
some of the rapidly developing factors that are chang- 
ing the aerospace environment: 

• Increasing competition from Europe and japan across 
the entire technical spectrum from aircraft to space 
technology. 

• Sudden thaw in the cold war, as evidenced by the 
nuclear test ban treaty. Will this lead, as some people 
think, to major disarmament in a few years, or will it 
really mean a major increase in the pace of defense tech- 
nology to insure all possible safeguards against a nuclear 
ambush by the Communist bloc? 

• Effects of the continuing civil rights conflict on rela- 
tions between the Southern Democratic congressional 
leadership of key military committees and the Adminis- 
tration's defense and space policies. Revolt has already 
broken out against both the defense and space budgets 
for Fiscal 1964, and increased intensity of the conflict is 
forecast for the Fiscal 1965 budgets. 

• Growing schism in the politics of the national space 
program, with the strong prospect that the size and 
character of this program may become a major 1964 
presidential campaign issue. 

• Reversal of Defense Secretary Robert McNamara’s 
strong opposition to development of military space sys- 
tems. and the possible beginnings of a major effort in 
this direction beginning soon enough to influence the 
1964 election. 

• Application of the new Defense Dept, industry rating 
policy on profit determination (see p. 37). As Prof. 
Cherington emphasized, whether this policy works well 
or becomes the biggest paper shuffle in Pentagon history, 
aerospace management must become expert in every 
detail of this operation as it develops. 

• Problem of maintaining an effective manned bomber 


force through the next decade, despite the phase-out of 
the technically obsolescent B-47; the diminishing struc- 
tural life of the B-52 because of its shift to low-level 
mission roles and the effects of continuous airborne alert 
exercises; the phase-out of B-58 production; and the cur- 
tailment of B-70 and other follow-on manned systems 
development. If Defense Dept, lets this situation slide 
much longer, look for Congress to make an angry 
intervention. 

• Widening rift in the NATO alliance over future roles 
and missions and types of weapon systems required. The 
fate of the MMRBM will offer a strong clue to how this 
hassle may be resolved. 

• Increasing opposition of foreign airlines to U. S. air 
transport policy on fares, capacity and bilateral negotia- 
tions. The marked trend of the U. S. passenger traffic 
shift to U. S. flag carriers on the North Atlantic last sum- 
mer, as a result of foreign political blackjacking to enforce 
higher rates, should have warned the foreign flag carriers 
of their folly. But it hasn't and the battle will be bitter 
at Salzburg. 

This is by no means a comprehensive list of all the ele- 
ments in the changing values of the aerospace equation, 
but it should provide a good indication of how sensitive 
to these swift and often drastic changes the managers of 
the aerospace industry must be to avoid political shoals 
and the reefs of technical obsolescence. 

Perhaps no other endeavor is so closely intertwined 
with domestic and international politics as the aerospace 
industry has become in the past two decades, but there 
is no prospect that this will change. The vital technol- 
ogies to which the aerospace industry is virtually indis- 
pensable are also the keys to power in the modern world. 
Those nations that possess them must work hard to keep 
their exploratory edge sharp and their industrial base 
solid. Those nations without them are working feverishly 
to develop them as the power behind their international 
aspirations. The case of Red China, which has been 
working frantically to develop these key modem tech- 
nologies during the past decade, and India, which now 
lies virtually helpless except for what foreign technology' 
may provide, arc good examples of how these factors tip 
the international scales. 

Although the eventual cacophony of the 1964 presi- 
dential election is only a faint murmur at present, space 
and defense policy will once again be key issues, and the 
leaders of the aerospace industry should be devoting 
some thought now as to how to sail through the impend- 
ing political storms safely. 

—Robert Hotz 
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Aircraft carriers won’t stand still for it. 


Obviously, they aren’t built to stand still, even though 
that would be the ideal solution to the problem of rough 
landings. 

By specifying Bendix® struts for your aircraft, whether 
it is carrier- or land-based, you get landing gears which 
meet the highest requirements, with special emphasis on 
reliability, durability and economy. 


That’s one reason why Bendix currently supplies struts 
for so many military aircraft. 

Take advantage of the high strength, light weight and 
performance dependability which are characteristic of the 
landing gears we build. For further information on how 
we can solve your landing gear problems, write us in care 
of Airframe Equipment Sales Manager, South Bend, Ind. 




Bendix Products Aerospace Division 


WHO'S WHERE 


In ihe Front Office 

M. Carl Iladdon, vice president-science 
ami engineering, Lockheed Aircraft Corp., 
Burbank. Calif., succeeding Willis M. Haw- 
kins (AW Sept. 2, p. 27), Herbert Cald- 
well succeeds Mr. Haddon as president of 
the Lockhced-Califomia Co. 

Dr. B. P. Leonard, a corporate vice presi- 
dent. Aerospace Corp., Los Angeles. Calif.; 
he succeeds Jack H. Irving as general man- 
ager of the Systems Research and Planning 
Div. Mr. Irving has assumed an Aerospace 
Corp. Fellowship at Princeton University. 

Mark C. Hasclman, group vice president. 
Defense Products Divisions, Altamil Corp., 
Indianapolis. Ind. Roman Greene succeeds 
Mr. Hasclman as dis'ision manager of Alta- 
niil's Twigg Industries Div. 

William II. Heflin and Saul Kurlat. direc- 
tors. Beckman & Whitley, Inc., San Carlos. 
Calif., a subsidiary of Technical Operations. 
Inc. Mr. Heflin is executive vice president 
and general manager of Beckman & Whit- 
ley; Mr. Kurlat is vice president-planning of 
Technical Operations Research. 

Brig. Gen. John G. Zicrdt, commanding 

g eneral. U. S. Army Missile Command, 
.edstone Arsenal, Ala. Also: Col. Erik W. 
Jordahu. commanding officer, Watertown 
Arsenal, Army Missile Command, succeed- 
ing Col. Robert B. Braid, now Nike Zeus 
Deputy Project Manager. Redstone Arsenal. 

Honors and Elections 

Edwin A. Link, inventor, has been named 
recipient of the National Business Aircraft 
Assn.'s 196s Award for Meritorious Sendee 
to Aviation. 

J. A. van dcr Blick, an aeronautical engi- 
neer at Arnold Engineering Development 
Center, has been selected by ARO. Inc. to 
receive the third von Karman Grant, which 
is awarded annually by the company to assist 
in providing faculty members for the Train- 
ing Center for Experimental Aerodynamics 
near Brussels. Belgium. 

Janies E. Webb. Administrator of the 
National Aeronautics and Space Administra- 
tion. and George P. Miller, Chairman of 
the House Science and Astronautics Com- 
mittee. have been named recipients of the 
Aerospace Electrical Society Management 
Awards for 1965. Mr. Webb's award is 
being presented for his management of 
NASA's space programs, Mr. Miller's for 
legislative leadership in connection with the 
work of the House Space Committee. 

Changes 

William Duncan, Washington (D. C.) 
District Manager of the Atomic. Defense 
and Space Croup of Wcstinghousc Electric 
Corp. Also: William E. Douglass. Alabama 
(Huntsville. Ala.) District Manager of the 
Atomic. Defense and Space Group. 

Leonard B. Wagner, manager of engineer- 
ing. General Electric Co.’s Semiconductor 
Products Dept., Syracuse, N. Y., succeeding 
Dr. Leonard C. Maicr, Jr. (AW June 5, p. 
9S). 

(Continued on page 126) 


INDUSTRY OBSERVER 

► Preliminary system design of a maneuverable, ballistic re-entry vehicle 
(MBRV), which can take evasive action after re-entry to avoid interception, 
will be started later this year by General Electric’s Missile & Space Vehicle 
Dept. General Electric currently is conducting a study of MBRVs for the 
Air Force's Ballistic Systems Div. It is being assisted in the area of flight 
controls by the company’s Light Military Electronics Dept, and the Sperry 
Phoenix Co. 

► Air Force’s Missile Test Center at Cape Canaveral. Fla., is interested in 
dynamic projectors for plotting missile and orbital vehicle trajectories with 
better capabilities than the slide-scribing process presently planned for its 
new range control center (sec p. 85). Only one slide-scribing system will be 
installed, in the middle operations area. Television cameras will pick up the 
trajectory plots displayed on the screen in the central area and then project 
them on adjacent area screens. USAF would like a faster, more accurate and 
economical system capable of directly accepting computer outputs. 

► Feasibility of a bomb damage assessment re-entry vehicle that would follow 
ballistic missiles into a target area to determine the nature and extent of 
target damage is being investigated by the Air Force’s Ballistic Systems Div. 
The system would report its findings by radio link, perhaps through a mili- 
tary communications satellite system. 

► Competition for a small, maneuvering, anti-radiation vehicle (MARV), or 
"Radar Buster," capable of being launched from a re-entering ballistic mis- 
sile. may be conducted shortly by the Air Force’s Ballistic Systems Div. After 
release from the mother missile, MARV (AW Nov. 26, p. 26) would home 
on the electromagnetic radiation of hostile radars, probably crash into a radi- 
ating antenna and perhaps survive the impact to continue sending jamming 
signals. This type of active penetration aid is a ballistic cousin to the Aero- 
dynamic Radar Buster, known as Shrike or ARM (anti-radar missile), being 
developed by Texas Instruments for the Navy and intended for air launch 
against hostile radars. Companies known to be planning to enter the 
MARV competition include North American Aviation's Columbus Div., 
Space Technology Laboratories and Texas Instruments. 

► Testing of the Titan 3 transtage engine and the Apollo service module 
engine has been delayed at the Arnold Engineering Development Center 
because of an exceptionally heavy workload there. Air Force’s Systems Com- 
mand said an accelerated testing program will get under way for the two 
engines as soon as additional instrumentation is installed. 

► Two tetrahedral research satellites carried piggyback on an Air Force 
Agena vehicle (AW Sept. 9, p. 37) were launched May 9 by the same Atlas 
Agcna combination that carried the West Ford dipole payload (AW May 
20, p. 34). International designations for the 1.5-lb. tetrahedral satellites arc 
1963-14B and 1963-14C. 

► Radar reflection tests conducted with the Piper Papoose glass-fiber airplane 
by Piper and USAF at Patrick AFB, Fla., have shown the prototype to have 
about the same radar characteristics as an all-metal Piper Cherokee. The 
prototype, however, has metal cowl, flaperons and tail surfaces, which prob- 
ably would be replaced by glass-fiber in a production version. 

► Fonnation flying under poor visibility conditions is becoming a problem 
with the Army’s new lltli Air Assault Div., which is testing the air mobility 
division concept. Existing lighting on aircraft is confusing the pilots and 
causing vertigo. Time separation is not a good alternative to fonnation fly- 
ing in the new concept, which calls for replacement of surface vehicles as 
much as possible with aircraft. With 75 Bell UII-1D helicopters in one bat- 
talion, a 3-min. interval would result in a total column length of almost 4 hr. 

► Bureau of Naval Weapons is seeking qualified companies to develop an air- 
data computer system, without moving parts and using microcircuitry, to 
provide altitude, airspeed, Mach number, altitude-rate and related output 
signals. Interested companies must contact Code RAAV-8 by Oct. 6. 
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Will it work without lubrication? 


The problem: Develop a bearing that will withstand severe corrosion, 
temperatures of 1200 deg. F or higher, and operate dependably with 
little or no lubrication. 

The solution: Balls and races made of Haynes alloys. And the 
reason why they worked perfectly here is because Haynes alloys 
have low coefficients of friction, resist metal-to-metal wear, and will 
withstand extreme corrosion and heat. The same characteristics 
that make them so reliable wherever metal problems develop. 

Haynes alloys are available in any shape, any size, and any quantity. 
They are also available as rough or finished castings or as fabricated 
assemblies. Send for the booklet, “Haynes Wear-Resistant Alloys.” 
Address Inquiries to Union Carbide Stellite Company, Division of 
Union Carbide Corporation, 270 Park Avenue, New York 17, New York. 
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TFX Probe Results 


Red China’s Air Force 


Research Crackdown 


Afterthought Award 


No Experience Needed 


Washington Roundup 

Senate Permanent Investigations Subcommittee's findings on the TFX contract 
award are likely to be presented in two separate reports, with four signers each. 
Sen. Sam J. Ervin, former North Carolina supreme court judge who ordinarily would 
support Chairman John L. McClellan, could break the tie. But he well may not sign 
either report on grounds he has spent so little time on the investigation. 

McClellan will be supported in his criticism of the Administration by Democrat 
Henry L. Jackson and Republicans Karl E. Mundt and Carl T. Curtis. Sen. Jackson is 
from Washington, home state of Boeing, which lost the competition. Democrats 
Edmund S, Muskie. Thomas J. McIntyre and Daniel B. Brewster are expected to go 
easy on the Administration, while Republican Jacob K. Javits of New York is almost 
certain not to attack a decision that benefitted his own state so much. Grumman, located 
at Bcthpage, Long Island, is General Dynamics' primary subcontractor on the TFX. 

Sen. McClellan's report is expected to accuse the Administration of picking the 
second-best aircraft; condemn the “rough judgment" technique used by Defense 
Secretary Robert S. McNamara and the Air Force and Navy secretaries in picking the 
winner; urge Defense Dept, to avoid apparent conflicts of interest in the future by 
disqualifying officials who conceivably could benefit from the selection process; demand 
immediate and sweeping refonns in the Air Force's evaluation proccdurcs-espccially 
cost estimating, which the TFX investigators feel has been shown to be slipshod- 
demand better documentation all along the line in defense contract decisions, and 
decry the Administration's efforts to reduce the military's voice in weapons selections. 

Gen. Chiang Ching-Kuo, secretary general of Nationalist China’s national defense 
council, said while touring Cape Canaveral, Fla., last week that Nationalist U-2 flights 
over the Chinese mainland have shown that the quality of the Communist Chinese 
air force “has deteriorated badly" very recently. The Red Chinese have not been 
receiving late-model equipment from the Soviet Union and tliev have been forced to 
cannibalize many of their MiG-15, MiG-17 and MiG-19 fighters in order to field 
operational squadrons, he said. 

Ideological war between the Soviet Union and Red China is strengthening tics 
between Communist Chinese scientists and the U. S., according to Air Force scientists 
who have taken part in technical meetings in Moscow recently. More and more 
Chinese scientists are finding little new information in Soviet technical journals and 
are turning to U.S. literature. When the Soviets insisted on clearing all Iron Curtain 
country papers at a Moscow conference and turned down some Chinese entries, the 
Chinese disclosed information from the prohibited papers while presenting those that 
had been cleared. 

Congress showed it may be ready to throw away the rubber stamp it has been 
using on research requests when the House voted 356-0 last week for a resolution 
creating a special nine-man committee to conduct a one-year study of federal research 
programs. 

Speaker John McCormack (D.-Mass.) named Rep. Carl Elliott (D.-Ala.) as chair- 
man and the following as members: John B. Anderson (R.-lll), Clarence J. Brown (R.- 
Ohio), James C. Cleveland (R.-N.H.), John E. Fogarty (D.- R. I.), Phil M. Landrum 
(D.-Ga.). Pat Minor Martin (R.-Calif.j, George P. Miller (D.-Calif.). and Melvin Price 
(D.-Ill.). Rep. Miller is chairman of the House space committee and Rep. Price is 
chairman of the new research subcommittee of the House Armed Services Committee. 

The committee was directed to submit a report to the House by Dec. 1, 1964 
on how much money the government spends on research and how well the efforts are 
coordinated. 

Howard Hughes is unlikely to get any help from the Civil Aeronautics Board in 
his running battle with Trans World Airlines. Board enforcement attorneys have 
recommended against any full-scale investigation of a Hughes complaint that TWA is 
being controlled by its lenders. The attorneys contend that the CAB does not have to 
act on the complaint unless Hughes wins litigation against the airline that now is 
before the LI. S. Court of Appeals. In any case, the complaint was only filed to enlist 
CAB help in Hughes' “private fight” with the airline and its lenders, the Board's attor- 

Six days after D. Braincrd Holmes' last day as chief of manned spaced flight for 
the National Aeronautics and Space Administration, and nearly three months after the 
agency rather incidentally announced Ins resignation, NASA got around to giving him 
its medal for Outstanding Leadership. It made the announcement that he had received 
the award one day after the presentation. Such awards usually are announced some 

To help NASA with its spacecraft sterilization program (see p. 34), U. S. Public 
Health Service has detailed Lawrence B. Hall to duty with the space agency as Special 
Assistant for Planetary Quarantine. —Washington Staff. 
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DOD May Manage National Space Station 


Air Force readies bid requests; NASA, USAF studies 
could lead to mid-1964 decision on a single design. 
Bv Edward H. Kolciun 


Washington— Air Force last week was prepared to issue proposal requests 
for conceptual configuration and system studies of a manned space station, 
amid growing indications that Defense Dept, may be assigned management 
of a single national space station development program. 

Results of both Air Force and National Aeronautics and Space Adminis- 
tration studies will be available for analysis next spring, so that the U.S. 
could settle on a space station design as early as mid-1964. Basic decision that 
the U.S. will have only one program has been made but the timing is uncer- 
tain because neither USAF nor NASA has yet put space station hardware 
money requests into the Fiscal 196? budgets they are preparing. 


Air Force expects to award a number 
of study contracts, probably as early as 
4 to 6 weeks after formal release of the 
proposal requests. The studies will in- 
volve fundamental analyses of a ranae 
of space station requirements and capa- 
bilities. Air Force will use these to draw 
specifications for a preliminary design. 

Air Force’s long-range objective is to 
demonstrate clearly man's capability in 
a military space vehicle. 

NASA is spending about S2 million 
in Fiscal 1963 money (AW July 22, 
p. 80) for 1 3 separate studies related to 
space stations. Subjects of the studies 
range from a minimum station, called 
the 100-dav Apollo, to a 24-man rotat- 
ing laboratory called Olympus. Major 
NASA configuration studies will end 
next March. 

Air Force had hoped to award its 
study contracts by last month, but be- 
cause of the wide scope of NASA's 
studies, USAF was told by Vice Presi- 
dent Lyndon Johnson, chairman of the 


National Aeronautics and Space Coun- 
cil. to re justify its requirements to De- 
fense Dept, and to the White House 
before funds for the project were re- 
leased (AW Sept. 9. p. 25). In this 
^justification, NASA lias emerged as 
one of the Air Force’s staunchest 
backers, and the space station has be- 
come one of the few areas of real unani- 
mity between the two agencies. 

The present climate of cooperation 
reflects Air Force's selling job within 
the Administration. This in turn stems 
from a decision within USAF to con- 
sider space station its top priority space 
project (AW July 22. p. 2141. But there 
is another key factor: NASA, which al- 
ready has budget problems, does not 
consider a space station urgent enough 
to make a strong plea for funds, so Air 
Force may well have a better chance of 
getting the program through the White 
House and Congress. 

Several members of the House space 


Low-Altitude Penetration Plane Studied 

Washington-One of three aircraft concepts being studied bv Air Force's Strategic 
Air Command and Systems Command as possible future strategic weapon systems 
has been designated Lamp, for low-altitndc manned penctrator. 

SAC Commander Gen. Thomas S. Power told the Senate Preparedness Investi- 
gating Subcommittee in testimony made public last week (see p. 30) that he would 
like more bomhers-either existing ty pes or something newer. 

Me said he had submitted suggestions “down through the whole spectrum" on the 
"premise that anything is better than nothing. 

"So in reverse order, I begin with the B-52— if they can put it back into produc- 
tion or keep the B--I7 or bring the B-58 back into production, or design an airborne 
alert weapon system carrying missiles, or give us a new airplane that we call 'Lamp'.” 

Dr. Harold Brown, director of defense research and engineering, told the House 
Defense Appropriations Subcommittee earlier this year that SAC and AFSC were 

launcher— which ^called Maple (AW° May 6. p. 33)-and a reconnaissance aircraft. 
He said Air Force had been told it could program a few million dollars for "this 
kind of firing during the next fiscal year” and said development of such an aircraft 


committee— from both parties— have 
been urging Defense Dept, for some 
time to state that there is a military mis- 
sion in space. Following hearings on 
the NASA Fiscal 1964 budget author- 
ization. a group of Republicans was 
more emphatic, and one of than. Rep. 
Donald Rumsfeld (R.-I1U, suggested 
that development of a military space ca- 
pability in "inner” space was more im- 
portant than carrying on a civilian 
manned lunar landing program. 

At this point. Air Force’s most dif- 
ficult job remains that of convincing 
Defense Dept, executives of the need 
for the space station program. Indica- 
tive of a recent relaxation in the firm 
stand against military manned space 
flight was Defense Secretary Robert S. 
McNamara's personal sounding out of 
White House. State Dept, and NASA 
officials regarding their feelings on the 
military space station. 

In space station discussions between 
the two agencies in recent weeks, sev- 
eral non-technical but highly-significant 
points indicative of which agency will 
manage it have become clear. Among 

• Pressure to increase the military space 
program is almost sure to become an 
issue in the 1964 presidential campaign. 

• Congressional support for another 
NASA program probably will be diffi- 
cult to obtain as long as spending con- 
tinues at a high level in Gemini and 
Apollo programs. 

• Sufficient management talent to han- 
dle NASA's expanding programs is be- 
coming a problem. Project Mercury 
was ended after nine flights not only 
because of a money squeeze, but also 
to concentrate the available manage- 
ment talent on Gemini and Apollo. 

• Mission timing for manned explora- 
tion of Mars is now in the 19S0s- 
rathcr than the early 1970s. as some in 
NASA had hoped as recently as July 
(AW July 22, p. S4). This is the 
single key factor that removes any ur- 
gency from NASA's need to begin space 
station development before high spend- 
ing levels are ended in the Gemini and 
Apollo programs. 

Air Force feels it needs an opera- 
tional system by 1967. 

NASA’s primary desire for a space 
station is to use it as a testbed for 
manned planetary missions. The orbit- 
ing station also is considered critical for 
general engineering research and devel- 
opment in areas such as the operation 
or bearings in a hard vacuum, behavior 
of liquid gas, development of life sup- 
port systems and heat transfer effects. 
From a space sciences viewpoint, the 
station might be used as a telescope 
platform. 
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There are some in NASA who feel 
that if the agency can get binding assur- 
ance that a USAF station will meet 
these requirements, management of the 
program should go to Air Force. 

The problem White House must face 
is balancing all these factors against 
what is called the international space 
image-manned space flight solely for 
peaceful purposes. 

Since NASA awarded space station 
study contracts this year, they have been 
amended to include potential Air Force 
requirements and systems. Key program 
in NASA is the manned orbital research 
laboratory (MORL) project, four- 
month studies of a 4-6 man canister sta- 
tion conducted by Boeing and Doug- 
las which were concluded Sept. 5. Ini- 
tially. the study specified use of Saturn 
1 and Saturn IB launch vehicles, with 
Gemini and Apollo ferries. 

Mid-way through the studies, at Air 
Force's request. NASA told the contrac- 
tors to consider Titan 3 as a launch ve- 
hicle. In addition. Air Force and Aero- 
space Corp. were represented at con- 
tractor briefing sessions held at Langley 
Research Center, which is managing the 
MORL studies. 

Conversely. Air Force asked NASA 
to review its proposed space station 
work statements, and has changed the 
project name from MOSS (military' or- 
bital space station) to NOSS (national 
orbital space station). 

Air Force’s basic concept is quite sim- 


By C M. Plattner 

Edwards AFB— Civilian lunar mission 
should continue for its benefits to fu- 
ture peaceful and military programs, 
whether or not the Russians abandon 
their project, Dr. Edward C. Welsh, 
executive secretary of the President’s 
National Aeronautics and Space Coun- 
cil, urged here last week. 

Welsh said the civilian lunar project 
probably would contribute much of the 
key technology on which future military 
programs couid be based. But he em- 
phasized that the military' must have its 
own projects to ensure competence 
based on that technology. He pointed 
out that civilian projects could not be 
substituted entirely for military mis- 

Funds for a greater military' role in 
space should be appropriated in addi- 
tion to NASA's lunar landing program 
if needed, he said. He indicated that 
Defense Dept, had been moving too 
slowly toward developing a stronger 
military space role. 

Welsh spoke at a symposium on 


ilar to MORL in that it consists of a 
can as a laboratory and uses the Gemini 

From a cost effectiveness standpoint, 
NASA has estimated that an Apollo- 
tvpc space station could be operated for 
a year for S750 million: a MORL-class 
station will cost S2 billion annually to 
operate, and a large station a minimum 
of S4 billion. 

The Apollo 100-dav space station 
could hold two men and its develop- 
ment would entail the least amount of 
effort. It is likely that NASA will con- 
tinue to plan on this expansion of the 
Apollo mission no matter who gets the 
space station management responsi- 
bility. 

If both agencies decide that the space 
station should proceed into hardware 
status, one agency will be given clear 
primary responsibility, and the other 
secondary responsibility. A planning 
board similar to the Gemini planning 
board will then be established to coor- 
dinate requircmaits. 

If both feel they should manage the 
program, the initial arbitration will be 
made by the Defense Dept.-NASA 
Aeronautics and Astronautics Coordi- 
nating Board. 

The line of appeal then goes to Mc- 
Namara and James E. Webb, NASA 
administrator, and from them to the 
space council. Failure to agree would 
require President Kennedy to make the 


space rendezvous, rescue and recovery. 
He suggested that with the advent of 
Saturn and Titan 3 boosters and their 
greater payload capabilities, mission 
flexibility could be expanded to include 
non-coplanar launches, direct ascent 
techniques and inspection rendezvous 
options. 

In an apparent reference to the future 
role of the military in the national space 
program, he said that consideration 
should be given to implications, bene- 
fits and problems associated with such 
projects as a polar orbit. Its develop- 
ment is considered necessary for effi- 
cient satellite inspection and reconnais- 
sance missions. 

Referring to suggestions that Apollo 
funds be diverted to military projects, 
Welsh said the importance of the 
Apollo program must be recognized in 
terms of the technological advances ap- 

E licable to military defense. He added, 
owever, that if civilian activities were 
curtailed the defense budget would be 
larger because basic competence in 
space has to be developed by one agency 
or the other. 


Wasp Development 

Improved rocket firepower system for 
helicopters, the Emerson Electric/ Army 
Wasp, is under development by the St. 

A contract for the prototype system, 
including rockets, calls for delivery to 
Army Missile Command’s Anti-Tank 
Aircraft Weapons Commodity Office. 
Redstone Arsenal, Ala. 

Tlie system is considered an innova- 

coverage. It has a lighter, more acro- 
dynamicallv compatible package than 
the standard multiple 2.75-in. tube 


Welsh also cautioned that it was un- 
realistic to assume that funds gained in 
a cutback of the lunar program could be 
automatically transferred to the mili- 
tary. Proper approach is to recognize 
the critical values of developing space 
competence no matter what the mission, 
he said, and then to emphasize those 
which will contribute the most to main- 
taining the peace. 

As examples of technological fallout 
from the lunar landing program to mili- 
tary space competence, he included pro- 
pulsion, rendezvous, rescue, recovery, 
life sciences and guidance. 

Welsh urged continued support of 
the U.S. lunar landing project even if 
Russia deletes such efforts from its own 
space program. He had little belief in 
recent statements that Soviet officials 
were dubious about the value, and un- 
certain of the possibility of putting a 
man on the moon, referring to them as 
possible Soviet propaganda. 

In support of his argument for the 
necessity of the lunar project, Welsh 
listed the following points: 

• The moon is the closest place in space 
for testing equipment and men for 
future space travel. 

• Impetus, order and efficiency will be 
imparted to the national space program 
by such a clear objective. 

• Development of powerful rocket en- 
gines, sophisticated spacecraft, trained 
astronauts and the capability to protect 
them against the hazards of space. 

• Prestige in international negotiations 
gained by a successful lunar project. 

• Benefits to standard of living, educa- 
tion and employment. 

• Contribution to defense capability in 
rendezvous techniques, life protective 
measures and guidance systems. 

Welsh mentioned the high cost of 
the space program but denounced those 
who, lie said, lacked confidence in the 
country and under-rate its economic 
strength. 

“If their preferences were followed 
they could well find themselves waving 
a copy of a balanced budget at more 
progressive nations as they pass by.” 


Welsh Urges Civil Lunar Mission 
Continuation for Future Benefits 
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NASA Losing Ground Within Congress 


By Alfred P. Alibrando 

Washington— National Aeronautics and Space Administration's relations 
with members of the House space committee have deteriorated so much since 
January that some congressmen who have been strong supporters of the space 
program are threatening to give the agency’s Fiscal 1965 budget only nominal 
backing. 

Many factors— some of them political, some involving NASA-Air Force 
rivalry— account for NASA’s loss of some of its standing on Capitol Hill. 
Principal factors are: 


• Resentment of NASA Administrator 
James E. Webb's attitude toward mem- 
bers of the House space committee, 
many of whom feel he considers them 
‘‘a necessarv nuisance." 

• Highly effective lobbying by the Air 
Force for a military space program tied 
to the nation's defense and a compara- 
tively ineffective selling job by NASA 
of its programs— many of which were 
taken away from Air Force and given 
to the space agency when it was created. 

• Stronger stand by Republicans, in- 
cluding members of the House space 
committee, against increased spending 
for Chilian space programs. 

• Resignation of D. Brainerd Holmes 
as NASA’s director of manned space 
flight. 

• Relatively light 1965 NASA space 
flight schedule, which several congress- 
men believe has not been dramatic 
enough to maintain public interest and 
support for the space program. 

Webb Criticized 

The chairman of one House space 
subcommittee— a very strong supporter 
of the NASA program— was especially 
critical of Webb's handling of congres- 
sional relations. 

“He considers us a necessary nui- 
sance,” the congressman said, “and lie 
won’t stop talking long enough to listen 
to us. It’s prettv hard for us to carry 
the ball under those conditions. 

“Tin's is really bad when the Air 
Force does such a good job of inform- 
ing and cultivating members of the 
House space committee. NASA leaves 
a vacuum and the Air Force fills it. It 
doesn't take too long for some of the 
members to decide they ought to sup- 
port the Air Force." 

Most frustrating development for the 
subcommittee chainnan and other 
Democrats on the committee was the 
House vote last Aug. 2S on the House- 
Senate compromise bill authorizing a 
S5. 55-billion NASA appropriation for 
Fiscal 1964 (AW Sept, 2. p. IS). 

Eleven of the 1 5 Republicans on the 
House space committee voted for a mo- 
tion which would have sent the confer- 
ence report back to the House Rules 
Committee with instructions that the 


committee direct the House conferees 
to hold the line at the S5.2 billion au- 
thorization voted by the House. This 
motion was barely defeated, 200 to 176. 

When the conference authorization 
bill came to the floor, five Republicans 
on the space committee voted against 
the measure, which was approved 249- 

125. 

Among the Republicans who voted to 
recommit the conference report were 
Rep. Alphonzc Bell (Calif.) and Edward 
J. Gurney (Fla.). Rep. Gumev also 
voted against the authorization. Rep. 
Bell's district includes Downev. Calif., 
where the Apollo spacecraft is being de- 
veloped by North American Aviation. 
Inc., and Rep. Gurney’s district includes 
Cape Canaveral. 

Irony of this is that three Democrats 
who head space subcommittees and 
have been strong supporters of NASA's 
requcsts-Rcp. Olin Teague (Tex.), 
Joseph Karth (Minn.), and Ken llcch- 
ler (W. Va.)— are from districts which 
receive little or nothing in space work. 

“It looks like NASA is in the mid- 
dle." said one Democratic member of 
the House committee. "I'm not going 
to work for a NASA budget which gives 
hundreds of millions of dollars in con- 
tracts to Bell and Gurney’s districts and 
have them vote against me. I'll let them 
work for it themselves next year. As 
it is. I got criticized at home for spend- 
ing so much time on space matters and 
they got the contracts.” 

There is every indication that space 
spending will be even more of a politi- 
cal issue next year. Recently the Re- 
publican Party’s policy committee or- 
ganized a space and aeronautics task 
force under Rep. Charles S. Gubser 
( R. -Calif.). He has suggested investiga- 
tions by a task force subcommittee on 
space objectives into these questions: 
“Should wc be in a race to the moon?” 
and “What are the economic aspects 
of our space activity?” 

Another subcommittee on NASA, 
headed by Rep. Gurney, is to consider 
such questions as: “is NASA over- 
staffed?" “Is NASA unnecessarily dupli- 
cating physical facilities" and "Is 
NASA operating efficiently?” 

Still another space task force sub- 


committee on the military role in space 
has been given as possible areas of in- 
vestigation: “Should the Air Force be 
assigned a mission in inner and outer 
space?” “Should we push ahead with 
plans for manned space platforms?" "Is 
the anti-missile missile program con- 
ducted with sufficient urgency?" 

Republican members of the House 
space committee lately have stepped up 
demands for a military space program 
(see p. 26). One member who is a lead- 
ing advocate of such a program is Rep. 
Donald Rumsfeld (R.-Ill.). He has sub- 
mitted a resolution, which was referred 
to the House Rules Committee, that 
would establish a select committee to 
review existing space programs, and to 
investigate possible over-emphasis on 
the manned lunar landing program and 
the need for a military space weapons 

Moon Race 

Rep. Rumsfeld has said that the na- 
tion “could perhaps afford to lose the 
race to the moon, if, indeed, there is 
presently such a race. But even if there 
were such a race, it would be a race of 
prestige, a race for the dramatic demon- 
stration of scientific and technological 
space competence. On the other hand, 
for our very survival, we cannot afford 
to lose the race with the Soviets involv- 
ing the national security aspects of 

"There is a great volume of testimony 
but when you get down to the hard 
facts it's like pulling teeth to get the 
information,” he said. “I think the 
military is better prepared, does a much 
better job and provides the information 
more willingly.” 

One member of the House space 
committee said NASA told officials of 
the North American plant at Downev 
not to provide a visiting delegation 
from manned flight subcommittee with 
certain information on the Apollo pro- 
gram. 

“NASA wanted us to hare only the 
information they were willing to pro- 
vide,” the committee member said. 
“We had a very hard time getting the 
information we wanted, but wc got it.” 

Resignation of Holmes (AW June 
17. p. 37), who some members of the 
House space committee insist was 
forced out of his job by Webb, accel- 
erated the plunge of the NASA admin- 
istrator’s popularity with many mem- 
bers of Congress. A few days after the 
announcement of the resignation, mem- 
bers of the manned flight subcommittee 
suggested in a closed session that 
Holmes be given a special award by the 
committee to show its appreciation for 
his work and as a rebuke to Webb. 
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Senate Will Cite Test Ban Risks 
In Move to Restore DOD Funds 


Washington— Senate this week will 
move to restore many of the cuts in the 
House-passed Fiscal 1964 defense 
budget bill on the ground the risks of 
the nuclear test km treaty demand that 
the U. S. maintain the highest state of 
military readiness. 

Senate Appropriations Committee is 
scheduled to send the bill to the floor 
this week. Debate on the test ban 
treaty may be interrupted to allow a 
vote on the appropriations measure. 
Chairman Richard B. Russell (D.-Ga.) 
of the Senate Defense Appropriations 
Subcommittee will argue that now is 
not the time to reduce military spend- 
ing. This view was buttressed by high 
Defense Dept, officials in the closing 
days of the appropriations hearings. 

Deputy Defense Secretary Roswell L. 
Cilpatric told the subcommittee that 
rather than reducing defense spending, 
“We may have to spend more money 
on weapons effects research, weapons 
effects testing and underground testing 
than we have heretofore in order not to 


let down our guard in the face of the 
partial test ban treaty." Gen. Maxwell 
D, Taylor, chainnan of the joint chiefs 
of staff, said reducing the defense 
budget below what Secretary 1 Robert S. 
McNamara recommended after review- 
ing the House cuts “would give com- 
fort and encouragement to those people 
and nations who are all to easily con- 
vinced that an era of universal goodwill 
is at hand and that sacrifices for security 
arc no longer necessary'." 

Budget Request 

President Kennedy originally asked 
Congress this year to appropriate 549.- 
014,257,000 for military personnel, op- 
eration and maintenance, procurement, 
research and development. Military 
construction and assistance to foreign 
nations are handled by Congress in 
separate bills. 

House reduced the requested amount 
to 547,082.009,000, a cut of 51.932,- 
228,000. McNamara requested the 
Senate to restore only 5437,191,000 of 


this cut, providing Congress would au- 
thorize transferring another $247 mil- 
lion from working capital funds to mili- 
tary personnel accounts. He also plans 
to ask for supplemental appropriations 
to cover additional military personnel 

Senate is expected to restore most of 
the House cuts in aircraft procurement 
and military' space projects (AW July 
29, p. 20). Less certain is whether some 
or all of the mobile medium-range bal- 
listic missile (MMRBM) money re- 
quest will be restored. House slashed 
the 5143 million requested to 543 mil- 
lion, and McNamara did not request 
restoration. But Gen. Taylor did re- 
quest full funding of the MMRBM, 
partly on grounds it would free many 
aircraft assigned to the North Atlantic 
Treaty Organization for other duties. 
He said the House-imposed slash would 
delay the program a year to 18 months 
(AW Aug. 26, p. 26). 

Funds Sought 

Chairman Carl Hayden (D.-Ariz.) of 
the Senate Appropriations Committee 
plans to press for restoration of the 
MMRBM funds. He has been assured 
by McNamara that if Congress does 
provide the full funding, the Defense 
Dept, will spend it on the MMRBM. 
If the House cut remains, Defense 
Dept, will concentrate on obtaining 
long lead time items for the MMRBM. 
An objection to full funding that sev- 
eral members of Congress are expected 
to raise is that NATO nations have 
shown little willingness to provide any 
of their own money for MMRBM de- 
velopment, even though the weapon 
would be primarily for the protection 
of these nations. 

India Seeking Avionics, 
Industry Development 

New York— An Indian official held 
out the lure of ar. “almost infinite mar- 
ket" within his country for avionics and 
industrial electronics equipment here 
last week and promised that the Indian 
government “wants to do everything 
possible to encourage development of 
industries." 

Dr. A. K. Ghosh, first secretary of 
the Embassy of India, Washington, ad- 
dressed the International Dept. Execu- 
tive Committee of the Electronic In- 
dustries Assn, at the Biltmore Hotel. 

Dr. Ghosh stressed ground-to-air 
communications, telephones, defense 
and strategic equipment and particu- 
larly testing and measuring equipment 
for industrial development as top pri- 
ority needs. Although he did not rule 
out consumer electronics items, he said 
that India has limited financial capa- 
bilities and first must consider more 
urgent needs. 
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Power, Senate Unit Voice Test Ban Fears 


By Katherine Johnsen 

Washington— Two strong protests 
that a nuclear test ban agreement with 
the Soviet Union will start U.S. mili- 
tary superiority on the downgrade were 
voiced last week, on the eve of the 
opening of Senate debate on ratifica- 

In the first, Gen. Thomas S. Power, 
commander of the Strategic Air Com- 
mand, called for atmospheric testing of 
SAC’s missile systems, which would be 
precluded by the ban. Gen. Power 
maintained that the rapid phase-out of 
SAC bombers and delay in the phase- 
in of any bomber follow-on have ac- 
centuated a requirement for atmos- 
pheric testing to determine the 
performance and reliability of SAC’s 
Atlas, Titan, and Minuteman systems. 

The other protest came in a report 
by Senate Preparedness Investigating 
Subcommittee which concluded that 
“serious— perhaps even formidable— mili- 
tary and technical disadvantages to the 
U. S. will flow from . , . the treaty. At 
the very least it will prevent the U.S. 
from providing our military forces with 
the highest quality of weapons of which 
our science and technology is capable.” 

Senate approval of the U. S.-U. K.- 
USSR treaty 1 banning testing in the 
atmosphere, underwater, and in space 
was believed certain last week. The 
vote was expected this week. 

In testimony released by the sub- 
committee. Gen. Power expressed con- 
cern that the test ban will be the first 
step down the path of disarmament. 

"The speediest possible achievement 
of . . . general and complete disarma- 
ment” is the objective stated in the 
preamble of the treaty. Further dis- 
armament is also the hope expressed 
by Senate Foreign Relations Committee 
in its report urging ratification (see p. 
93). 

"I am 180 degrees diametrically op- 
posed to that approach to world peace.” 
Gen. Power declared. "I think. . . the 
best way to get peace in this world is 
through military' superiority and deter- 
rence. I think we are capable of main- 
taining peace: we are ahead in this race 
and we are capable of staying ahead. . . . 

"Disarmament is a proven concept 
to get you into a war. . . .” he said. 

“You can’t go down the road of 
disarmament or lower military capa- 
bility, and, at the same time, go down 
this road of military superiority. It is 
just impossible.” 

Gen. Power pointed out that SAC’s 
reliance will shift sharply to missiles as 
the number of bombers in its forces 
is reduced from 2,028 in 1959 to 700 
in 1968, ten years later. He said there 


are "many voids” in knowledge as to 
the operational capabilities and vulner- 
abilities of the missile systems, which 
can be determined only by atmospheric 

"The missiles should be fired and 
re-entry vehicles detonated in space to 
make sure that the warhead will go 
off and to test our operational factors,” 
he said. “We have not tested any of 
the operational warheads in our inven- 
tory. That includes the missiles and 
the bombs." USAF requests for at- 
mospheric testing of its missile systems 
have been rejected by both the Eisen- 
hower and Kennedy Administrations. 
Gen. Power commented that the ban 
treaty would "prevent our changing 

Gen. Power also stressed that “there 
are too many unknowns in the surviv- 
ability of a Minuteman silo today.” 
There is a knowledge void on the effect 
an enemy explosion would have on 
U. S. missile silos, communications, 
and command and control through im- 
pact, shock wave propagation, and 
blackout, lie said. 

President Kennedy indirectly dis- 
counted Gen. Power's testimony in a 
formal statement to the majority and 
minority leadership of the Senate. The 
statement listed a series of “unquali- 
fied and unequivocal assurances" to 
quell apprehensions concerning the ban 


Satellite Surveillance 

Washington— Additional evidence that 
Republicans will challenge the Ken- 
nedy Administration's defense policies 
incrcasmgtv as the 1964 elections ap- 
proach came last week when a House 
GOP unit demanded “stepped-up satel- 
lite surveillance to insure the effective- 
ness of the impending nuclear test ban 

Rep. Charles S. Gubscr (R.-Calif.), 
chairman of a newly formed House Re- 
publican space and aeronautics study 
group, said that besides continuing un- 
derground testing, the Administration 
must accelerate satellite detection sys- 
tems to make sure Russia does not cheat 
under the treaty. 

Rep. Gubscr said Air Force is pre- 
pared to embark on several satellite sur- 
veillance projects if its civilian superiors 
wall give their approval (AW Aug. 5, 
p. 26). “Air Force programs for the ac- 
tual development of hardware ought to 
be unleashed.’’ Rep. Gubscr said. He 
charged the “old building block philoso- 
phy” espoused by Defense Secretary 
Robert S. McNamara has resulted in 
only “token funding” for many promis- 
ing Air Force programs. 


agreement (AW Sept. 2. p. 23). One 
was: “In particular ... we will main- 
tain strategic forces fully ensuring that 
this nation will continue to be in a po- 
sition to destroy any aggressor, even 
after absorbing a Erst strike by a surprise 

Senate Preparedness Subcommittee's 
report was signed by six of its seven 
members: John Stennis (D.-Miss.), 
chairman: Stuart Symington (D.-Mo.); 
Henry Jackson (D.-Wash.); Strom 
Thurmond (D.-S. C.); Margaret Chase 
Smith (R.-Me.), and Barry Goldwater 
(R.-Ariz.). Symington signed with the 
qualification that “the factual data is 
correct. But I believe the findings and 
conclusions are overly pessimistic as to 
the effect of the treaty on our national 
security.” 

The seventh member, Lcvcrctt Sal- 
tonstall, top-ranking Republican on the 
Armed Sendees Committee, declined 
to sign, stating that "the nature of the 
conclusions . . . are . . . overly adverse.” 

These arc highlights of the military 
disadvantages of the test ban agreement 
listed by the Stennis subcommittee: 

• “The U. S. probably will be unable 
to duplicate Soviet achievements in 
very high yield weapon technology." Al- 
though U.S. laboratories could develop 
bombs or warheads with yields of over 
50 megatons, “their weight and size 
would be incompatible with any exist- 
ing or programed missile delivery’ vehi- 
cle.” 

Defense Secretary Robert S. Mc- 
Namara testified that the U. S. can 
build a 50 to 60-mcgaton bomb capa- 
ble of delivery by a B-52 without fur- 
ther atmospheric testing (AW Aug. 19. 
p. 27). Saltonstall added in a floor 
speech last week that the U. S. also can 
develop a 35-megaton warhead for mis- 
sile delivery. 

In connection with the general be- 
lief that the USSR could develop a de- 
vice up to 100 megatons. Saltonstall 

“We feel reasonably certain that 
superbombs-of 60 to 100 megatons— 
cannot be delivered over intercontinen- 
tal distances by ballistic missiles at the 
present time but only by strategic 
bombers. This calculation of course 
may have to be altered in the years to 

• “The U. S. will be unable to acquire 
necessary data on the effects of very 
high yield atmospheric explosions,” the 
subcommittee stated. “Without such 
knowledge it is unlikely that a realistic 
assessment can be made of the military 
value of such weapons, or that plans can 
be formulated to protect military weap- 
ons systems against their use.” 

• “The U. S. will be unable to acquire 
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Zuckert Attacks AFA on Test Ban Stand 


Washington— Kennedy Administration's intense interest in 
getting the nuclear test ban treaty approved was demonstrated 
last w-eck when Air Force Secretary Eugene M. Zuckert de- 
nounced the 75.000-mcmber Air Force Assn.’s stand against 
the treaty and refused to attend the association’s reception in 
his honor. 

Zuckert planned to appear as keynote speaker at AFA’s 
honors night banquet the next evening, however, and he 
was expected to state again his unhappiness at AFA’s adoption 
of a resolution which said the treaty would result in unaccept- 
able military risks even if safeguards were assured. 

The policy statement said the “political gains which arc 
supposed to outweigh [military] risks" were not as clear as the 
risks themselves, and said that "whenever a nation limits its 
freedom of technical initiative in any important field, its secur- 
ity is endangered.” 

The paper argued against replacing a policy of nuclear superi- 
ority with one of nuclear stalemate and against the decreasing 
flexibility of nuclear retaliation resulting from the decrease in 
nuclear bomber forces. 

“Under present programs,” it said, “within a relatively few 
years onr strategic nuclear force will consist entirely of missiles, 
either buried underground or moving about in the depths of 
the sea. The stated official hope is that the Soviet Union will 
similarly recast its own strategic nuclear forces. The opposing 
forces will presumably cancel out each other, like opposing 
factors in an equation. The decisive clement in such a bal- 
ance of power, if achieved, then would revert to traditional air, 
sea and ground forces— armed with conventional weapons. 

"We believe that adherence to such a policy of nuclear 
stalemate is an open invitation to Soviet aggression on terms 
which the free world cannot meet and is not prepared to meet.” 
the resolution said. 

Zuckert. who is a member of AFA, sent a letter to J. B. 
Montgomery, president of AFA. the afternoon before the 
planned reception. It said he recognized AFA’s right to express 
itself, but said the statement was "so immoderate and based 
on such misinformation as to disregard completely the best 
interest of the U. S., as well as the Air Force, which I am 
so proud to head. 

“Contrary to the resolution, the military power of the U. S., 
embodied m its ground, sea and air forces, has in the last two 


and a half years markedly increased the security of the Ameri- 
can people,” Zuckert said. 

"This Administration intends to maintain the U. S. military 
superiority," he said. 

Asked if Zuckert had been instructed by Defense Secretary 
Robert S. McNamara or the White House to denounce the 
AFA resolution, an Air Force spokesman said: “If he was given 
any instructions, they weren’t out of step with his own feel- 
ings.” 

Zuckcrt’s letter said the resolution disregards the unanimous 
position favoring the adoption of the test ban treaty taken 
by the Joint Chiefs of Stiff before Congress. That endorse- 
ment includes the testimony of Gen. Curtis E. LeMav, chief 
of staff of the U. S. Air Force. 

“In view of the high level of the debate in and out of 
Congress over the treaty, which 1 fully support, I deplore 
the alarmist tone of your resolution. Because I know the asso- 
ciation is capable of better things, its resort in this case to irra- 
tionalism, which can lead only to passionate rather than rea- 
soned discussion, leaves me no alternative but to cancel my 
scheduled participation in" the reception for him. Zuckert 

AFA describes itself as “an independent, non-profit airpower 
organization with no personal, political or commercial axes to 
grind." Its members include officers still on active duty, reserv- 
ists and veterans of USAF or its predecessor services, industrial 
associate members and others who share the association’s aims 
and purposes. 

The test ban resolution said that a policy of nuclear stale- 
mate would allow political initiative to pass to the Soviet 
Union, and the U. S. would has’c to have conventional forces 
on a scale comparable to World War 2. 

The statement also said technical advances in nuclear weap- 
onry must be pursued; that the military potentials of space be 
exploited: that a maximum number of strategic options must be 
kept, and that no sense of guilt should be felt for engaging in 

In a separate resolution, the association recommended that a 
review be made by “proper authorities" of present decision- 
making policies and procedures with a view toward restoring 
professional military participation in decision making to its 
appropriate place. 


data on high altitude nuclear weapons 
effects , . . which are important to the 
design of anti-ballistic missile system 
warheads and radars.” 

• “The U. S. will be unable to deter- 
mine with confidence the performance 
and reliability of any anti-interconti- 
nental ballistic missile system developed 
without benefit of atmospheric opera- 
tional system tests.” 

• “The U. S. will be unable to verify 
the ability of its hardened underground 
second-strike missile systems to survive 
close-in high-yield nuclear explosions," 
the report said. 

• “The U. S. will be unable to verify 
the ability of its missile rc-entrv bodies 
under defensive nuclear attack to sur- 
vive and to penetrate to the target with- 
out the opportunity to test nose cone 
and warhead designs in a nuclear en- 


vironment under dynamic re-entry con- 
ditions.” 

• “The treaty will provide the Soviet 
Union an opportunity to equal U. S. 
accomplishments in submegaton weapon 
technology’’— which can be tested un- 
derground. 

• The U. S. will be denied a "valuable 
source of information”— atmospheric 
tests— on Soviet nuclear weapons capa- 
bilities. “The analysis of radioactive 
debris generated by nuclear explosions 
has long been a basic source of intelli- 
gence . . .” the Senate subcommittee 
observed. 

“By driving Soviet testing under- 
ground. this intelligence will be denied 
the U.S. with the result that with the 
passage of time knowledge of the Soviet 
state of the art in weapons . . . will be 
seriously degraded. . . .’’ 


Explorer Data Alters 
Mierometeoroid Idea 

Washington— Microphones in Ex- 
plorer 16 recorded more than 500 micro- 
meteoroid impacts since the satellite was 
launched last Dec. 16. None penetrated 
copper test surfaces more than 5 mils 
thick, or stainless steel more than 6 mils 
thick. Preliminary analysis of results 
of the experiments indicates the micro- 
mctcoroid hazard may be less than the- 

Data from the satellite indicates 44 
penetrations of 1-mil beryllium-copper; 
1 1 penetrations of 2-mil beryllium-cop- 
per; six penetrations of 1-mil stainless 
steel: and one penetration each of 2 and 
3-mil copper lavers. 

Explorer 16 lias ceased transmitting. 
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J93 Viewed as Basis for SST Powerplant 



Washington— General Electric Co. 
unveiled its Mach 3, 30,000-lb.-plus 
thrust J93 turbojet here last week, and 
indicated the development experience 
with this engine would form the basis 
for its participation in the Phase 1 de- 
sign competition for a powerplant in the 
Federal Aviation Agency's supersonic 
transport program (see p. 49). 

Gerhard Neumann, general manager 
of General Electric's Flight Propulsion 
Div., said the J93 in its present form 
would not provide sufficient thrust for 
a Mach 3. four-engine transport, but 
that its basic configuration could be 
used to develop the supersonic trans- 
port engine bv the addition of either 
a zero stage to the compressor, adding 
up to 20% additional air flow, or by the 
incorporation of an aft fan design. 

Six J93 engines scheduled to power 
the North American B-70 Mach 3 
bomber were delivered to North Ameri- 
can nearly a year ago, after each passed 
a 68-hr. preliminary flight rating test 
that included 18 continuous hours of 
running under simulated Mach 2 condi- 

The J93 follows the traditional Gen- 
eral Electric development line for super- 
sonic engines. It includes variable sta- 
tor compressor vanes, which are used on 
all stages; single spool compressor; mod- 
erate pressure ratio and the use of split 
casings for the compressor, combustion 
and turbine sections for easier mainte- 
nance access. The J93 is just 3 in. short 
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FCC Procurement Restrictions 
On Comsat Corp. Are Protested 


of 20 ft. long including its afterburner, 
which functions as an integral part of 
the engine. It has a minimum diameter 
of 32.5 in. and thrust-to-weight ratio of 
better than 5 to 1. 

The two-stage turbine utilizes new 
high temperature alloys and air-cooled 
blades. The engine uses a hydro- 
mechanical control system. 

Special attention was given in its 
design to problems arising from the high 
temperatures generated by Mach 3 op- 
erations. An automatic induction braz- 
ing process was developed to provide 
solid, leakproof connections on all fuel, 
oil and hydraulic lines. All control sys- 
tems are housed in a special accessory 
pod made of honeycomb materials to 
insulate it from hot spots on the engine. 
The accessor)' pod is also cooled by fuel 
flow and is kept at temperatures too 
low to support combustion even if mal- 
functions occurred within the pod. 

The J93 has a converging-diverging 
type afterburner utilizing development 
experience gained from the J79 after- 
burner development. 

Most of the technical and perform- 
ance details on the J93 are still classi- 
fied. Extensive ground testing of the 
B-70 engines took place at a special high 
ram inlet facility built by General Elec- 
tric at Evendale, Ohio, the USAF Ar- 
nold Engineering Development Center 
at Tullahoma, Tenn. and a North Am- 
erican facility at Santa Susana, Calif. 
Tire J93 will get its first full-scale flight 
testing in the initial flight of the B-70 
expected this fall. The J93 was test 
flown aboard a USAF B-58 in 1960 
(AW July 25. I960, p. 105). 

Earle Named lo British 
Defense Establishment 

London— Air Marshal Sir Alfred 
Earle has been named vice chief of 
defense staff for the new British defense 
establishment, effective Mar. 1. He re- 
places Lt. Cen. Sir Enis O'Connor as 
second in command to Earl Mountbat- 
ten of the Navy. 

Other key appointments: 

Air Vice-Marshal Sir Walter Pretty, 
air officer commanding-in-chicf, signals 
command, to be deputy chief of the de- 
fense staff (personnel and logistics) in 
March. 

Vice-Admiral Sir Norman Denning, 
director of naval intelligence and chief 
naval supply and secretariat officer, to 
lie depute chief of defense staff (intelli- 
gence) in April. 

General Sir Rodney Moore, chief of 
the Armed Forces Staff, Federation of 
Malaya, to be defense services secretarv 
on March 1. 

Captain W. J. Parker. R.N. captain 
of Britannia Royal Naval College, Dart- 
mouth, to be assistant chief of the de- 
fense staff (operational research). 


Washington— Communications Satel- 
lite Corp., two common carriers and 
two industry associations have protested 
strongly against procurement regula- 
tions proposed by the Federal Com- 
munications Commission for the com- 
mercial space communication system 
(AW Aug. 19, p. 33). 

In addition to the Communications 
Satellite Corp.. changes in the proposed 
regulations were recommended bv Aero- 
space Industries Assn., Electronic In- 
dustries Assn., American Telephone & 
Telegraph Co. and General Telephone 
& Electronics Corp. 

Respondents to FCC request for 
comments acknowledged the Commis- 
sion’s authority to prescribe procure- 
ment regulations for the Communica- 
tions Satellite Corp. and participating 
carriers, but objected strongly to making 
their prime contractors and subcontrac- 
tors subject to the same regulations. 
Commission spokesman earlier had in- 
dicated that it was not the FCC's in- 
tent to make subcontractors subject to 
the notification procedures, but con- 
ceded this point might be ambiguous 
in the regulations as proposed. 

Respondents also urged the FCC to 
raise the threshold value of contracts 
for which procurement details and 
name of intended recipient must be 
filed with the Commission from 52,500 
originally proposed. Communications 
Satellite Corp. urged that it be in- 
creased to at least 510,000, a figure 
which FCC spokesman recently indi- 
cated it would be willing to accept (AW 
Sept. 2, p. 17). American Telephone 
& Telegraph Co. recommended the 
figure be increased to 5100,000, while 
EIA urged a figure as high as 5250,000. 
The Electronic Industries Assn, urged 
a number of other changes, but many 
of these presumably stemmed from its 
interpretation that the regulations would 
apply to subcontractors. 

In support of the 5100,000 figure. 
AT&T cited its own Telstar communi- 
cation satellite program. Of 825 con- 
tracts exceeding 52,500 awarded by the 
company, 72% of the total dollar vol- 
ume was made up by 73 contracts which 
exceeded 5100,000. The remaining 752 
awards, ranging from 52,500 to 5100,- 
000, represented only 28% of the total. 

Communications Satellite Corp., said 
the proposed regulations "would seri- 
ously impede the establishment at the 
earliest practicable date of a global 
communication system,” and recom- 
mended that FCC abandon completely 
its plan to require even the company 
and common carriers to file notice of 
intended awards and details of procure- 


ment procedure employed for contracts 
over the threshold value. It suggested 
that FCC merely be notified after the 
contract was awarded. 

Under the original FCC proposal, 
the award could be made unless the 
Commission notified the procuring 
company to the contrary within 10 
days. Commission officials emphasize 
that the intent was not to require FCC 
approval or disapproval of the choice 
of contractor, but to assure that pre- 
scribed competitive procedures had 
been followed. 

A Commission spokesman said the 
industry comments are being studied 
and that the FCC may hold an open 
hearing on the subject soon. He empha- 
sized that the Commission’s intent is 
to comply with the provisions of the 
law which created the space communi- 
cations companv to assure ‘that maxi- 
mum competition be maintained” in 
the procurement of equipment and serv- 
ices. He added that the common car- 
riers, many of whom have strong in- 
house development and manufacturing 
capabilities, have historically shown a 
preference for buying from their own 
subsidiaries, and that the FCC seeks to 
assure that outside companies will have 
a fair opportunity to compete for the 
new space communications business. 

Japan’s Itoh N62-160 
To Fly in November 

Tokyo— Itoh N62-160 four-passenger 
light plane, the third Japanese-designed 
aircraft to be completed since World 
War 2, is scheduled to make its first 
flight in November. 

Designed by C. Itoh Aircraft Mainte- 
ance & Engineering Co., Ltd., the N62- 
160 will be powered by a 160-hp. Ly- 
coming engine and have U.S.-made 
instruments and accessories. 

The company has applied for U.S. 
Federal Aviation Agency certification 
and has set February, 1964, as certifi- 
cation target date. First deliveries arc 
scheduled for April at an estimated 
price of approximately 515,000. 

Itoh plans a monthly production 
rate of five aircraft. Export sales effort 
will be concentrated mainly on South- 
east Asia and the U.S. 

The N62-160 has a wing span of 
35 ft. 5 in., a length of 23 ft. 10 in. and 
a height of 8 ft. 10 in. Empty weight is 
1,100 lb. and gross weight is 1,900 lb. 
Cruising speed is 124 mph., the service 
ceiling is 19,800 ft. and the range 620 
stat. mi. 

Itoh is planning a 250-hp. version. 
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SATAR Payload, Trajectory Profile Shown 

Air Force-General Dynamics/ Astronautics satellite-aerospace research (SATAR) payload and 
trajectory profile are shown in these drawings. The SATAR project, first reported by Avia- 
tion Week & Space Technology (AW July 15, p. 69), involves launch of the scientific pod 
from an Atlas F missile during ballistic tests. After separation, the SATAR pod will 

velocity. The engine will be jettisoned after burnout. Pod can carry a 150-lb. |>avload into 
an elliptical orbit with an 1,800-mi. apogee, or a 300-lb. payload into a 500-mi. circular 
orbit, Air Force said. General Dynamics was given a S2-miliion initial contract Sept. 13 
to build five SATAR pods, which will be 12 ft. long and 30 in. in diameter. SATAR is part 
of an expanding USAF piggyback satellite program (see p. 23) which in the past has 
included smaller payloads ejected from Agena stages (AW July 29. p. 25). SATAR was 
officially announced at the Air Force Assn, convention last week in Washington, where 

by Allis-Chahners and developing 50 w. over a 50-hr. lifetime.' 



Spacecraft Sterilization Relaxed 


Washington— Sterilization procedures 
for future Ranger and Surveyor lunar 
landing spacecraft have been relaxed to 
eliminate the long heat soak because it 
is believed that this process degraded 
performance and contributed to Ranger 

In a statement of policy. National 
Aeronautics and Space Administration 
said it still plans to sterilize Mars and 
Venus planetary lander spacecraft by 
soaking them in heat, unless some criti- 
cal subassemblies are not heat resistant 


—as proved to be the case in Ranger. 
If this occurs, NASA's policy will be 
"to sterilize them by other methods 
and then incorporate them into the al- 
ready sterilized spacecraft by sterile 
assembly techniques.” 

Lunar landers now will be assembled 
in clean rooms and sporicidal agents 
will be used on exposed surfaces. The 
Rangers already launched were sterilized 
by scaling components and then sub- 
jecting them to 24-hr. heat soak at a 
temperature of 265F. After final as- 


sembly and installation into the fairing, 
the spacecraft were soaked in an atmos- 
phere consisting of 88% freon and 
12% ethylene oxide for final surface 
sterilization. 

This sterilization treatment was found 
to degrade television tubes, solid pro- 
pellant for motors, timer crystals and 

Planetary flyby spacecraft, which will 
not be sterilized, will be flown on a 
trajectory so that the probability of 
impact is one in 10,000, NASA said. 

Link, Lockheed Win 
Space Trainer Awards 

Washington— Link Div. of General 
Precision has won a S3. 5-million con- 
tract to build a crew trainer for space 
intercept and rendezvous, and Lockheed 
received a S74.300 contract to study 
and develop a preliminary design for an 
orbital docking and object retrieval 
simulator. 

Air Force says the Link device will be 
put in use in mid-1964 and will be able 
to simulate the in-flight characteristics 
of any manned spacecraft yet conceived. 
It will be installed at the Aerospace Re- 
search Pilot School, Edwards AFB, 
Calif. 

Initially, it will have a one-man 
cabin, with provisions for making it 
a two- and three-man cabin. 

The crew compartment will be float- 
ing, in that a system of gimbals will per- 
mit the crew to maneuver it through 
180 deg. of arc and 20 deg. of pitch, 
yaw and roll. 

Lockheed's study will consider use of 
an extendable tubular docking tunnel 
for orbital connection of two spacecraft. 
This contract will run through next 
March. 

X-20 Communications 
To Get Airborne Tests 

Washington— Air Force and Radio 
Corp. of America in a few weeks will 
begin integration and compatibility 
tests of the Boeing X-20 (Dvna-Soar) 
communications system at the Wil- 
mington, Del., airport. The system uses 
super high frequencies to overcome the 
plasma sheath which could block space- 
ground communications for as long as 
30 min. during re-entry. 

Communications system will be 
tested for about 300 flight hours in a 
Boeing KC-97 at altitudes of 30.000- 
35,000 ft. Line-of-sight communications 
will determine antenna acquisition 
capabilities and signal qualitv. 

The USAF-RCA tests will last about 
eight months. 

Prototype worldwide range stations 
for X-20 will be built at Cape Canav- 
eral, Fla., and Edwards AFB, Calif. 
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This man's aluminum is going to the moon 


H ALCOA 
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S-1VB STAGE- 
DOUGLAS 


J-2 ENGINES- 
ROKETDYNE 


S-1C STAGE- 
BOEING 


F-l ENGINE 
-1 ROKETDYNE 


SATURN 


Charlie Geisewite 
speaks 

with authority 
on aluminum 
metallurgy 


Some bright morning, probably within the next six years, the 
three-man Apollo spacecraft will be launched by the Saturn V 
rocket into orbit around the moon. Then the two-man lunar 
excursion module will be dispatched for the actual moon landing. 
A unique high-strength aluminum alloy, developed by Alcoa, has 
been assigned a critical function in getting us there. 

This relatively new alloy, designated 2219, has been selected 
as the major structural material for the Apollo booster because 
it alone provides the required combination of high strength, light 
weight, resistance to stress-corrosion cracking, good weldability 
and a high degree of both uniformity and reliability of weld 
strength. Nearly 33,000 in. of welding are required for the S-1C, 
the booster stage of the Saturn/Apollo vehicle which has a 
diameter of 33 ft and stands 138 ft high. 

The Boeing Company has a contract with the National Aero- 
nautics and Space Administration, Marshall Space Flight Center, 
to produce nine S-1C flight boosters and one ground test version. 
Alcoa will supply approximately 400,000 lb of 2219 alloy for the 
fuel and liquid oxygen tanks in each booster. Cylindrical portions 
of both tanks will be fabricated of plate 1 1 ft wide and 26 ft long. 
Four sections will be joined by welding to form a hoop more than 
100 ft in circumference. Sidewall for the 44-ft-long fuel tank will 
be made by stacking two hoops and welding them together. Four 
such hoops will form the walls of the 64-ft-long liquid oxygen tank. 
Two domed ends for each tank will be fabricated by using 2219 
plate sections. 

Of particular interest are the "Y" rings, an integral part of the 
fuel tank and outer structure. For these, Alcoa supplies 2219 
aluminum alloy in the form of 5,400-lb billets. 

Both plate and billets must be ultrasonically clean and delivered 
in Class A ultrasonic condition. The man responsible for the 


critical quality control that makes this possible in these unusually 
large sizes is C. F. Geisewite, Chief Metallurgist at Alcoa's 
Davenport, Iowa, Works, where Alcoa® Alloy 2219 for Saturn is 
rolled. Charlie Geisewite is a veteran of 35 years with Alcoa— 
and a veteran in working with customers in the aerospace industry. 
He's worked in the metallurgy departments of practically all of 
our plants on both development and quality control problems, 
has been associated with some of the pioneering achievements 
in the history of flight. 

When we opened the Davenport plant in 1948— from the begin- 
ning it has been the world's largest aluminum rolling mill— Charlie 
was the obvious choice to head up its metallurgy. Since then he 
has trained dozens of young men who have made a name for 
themselves in advancing the art and now serve Alcoa customers 
throughout the world. 

When you have a problem that a knowledgeable use of metals 
might solve, it pays to deal with the supplier offering the greatest 
depth in experience, research and technical assistance. In the 
case of aluminum, that supplier is Alcoa. Just call the local 
Alcoa sales office, your liaison with technical people like Charlie 
Geisewite. Or write Aluminum Company of America. 1868-J Alcoa 
Building, Pittsburgh, Pa., 15219. 
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Promise, Problems Seen in Rating Plan 


New York— Defense Dept.'s contrac- 
tor evaluation system now being intro- 
duced is hard to quarrel with as a basic 
idea, but not so hard from an adminis- 
trative point of view, Prof, Paul Cher- 
ington told an Electronic Industries 
Assn, group here last week. 

DOD is unequivocally serious about 
this system and will clearly try to make 
a go of it, Cherington said, and so will 
the services- though perhaps with less 
enthusiasm. Cherington, professor of 
transportation at the Harvard Business 
School, was a consultant to DOD on 
the contractor evaluation program and 
has also taken part in formulation of 
other DOD management policies. 

"Despite the fact that this industry- 

months with a new buzz word— PERT, 
PERT-Cost, Fubar and the like— it will 
behoove contractors to get their sights 
realigned for this program,” he said. 
"It's a case of getting ready to handle it 
effectively, or not handling it at the 
peril to your future business.” 

Contractors could find themselves 
faced with many problems, Chering- 
ton said, although the system avoids as- 
signing contractors to a rank on a list, 



as industry feared it might. Two pro- 
visions of the initial evaluation proce- 
dure were singled out in this respect: 

• Contract terms will provide the yard- 
stick. 

"There are contracts and then there 
are contracts,” Cherington said. “Some 
are loosely written, some are the result 
of protracted and hard-driving negotia- 
tions, and in some the government may 
not know exactly what it wants. Since 
contractors will be evaluated for what 
they did against what the contract says 
they would do, they will be forced to 
pay more attention to the negotiation 
details, and the substantive content of 
the work statement.” 

• Evaluating will be done by the project 

"The project manager, whom the 

ble basis 365 days a year, will have to 
step back periodically, assume an air of 
detachment, and give the contractor a 
mark,” Cherington said. He also will 
be giving himself a mark, on the basis 
of decisions he made, or did not make. 

“Contractors will have to walk a 
careful line to insure getting a good 
mark on an existing program, and still 
avoid a hemorrhaging loss of new busi- 

A prime goal of the program is to 
prevent contractors from pulling their 
best people off existing contracts to go 
after new business. Companies as a re- 
sult are likely to face dilemmas in these 
decisions. 

Taking a pessimistic view, Chering- 
ton said, there is danger the program 
could become the greatest “Who struck 
John?” exercise ever. 

“It is very easy to imagine it turning 
into one more gigantic paper mill. 
Then there is the matter of changes. 
The scheme calls for the project man- 
ager to delineate those changes he is re- 
sponsible for and those the contractor is 
responsible for. This will call for some 
fine discrimination on his part, and he 
may not always be capable of it.” 

On the positive side, Cherington said, 
the program also holds promise of 
speeding the departure of consistently 
weak performers from the ranks of 
defense contractors. Drawing on his 
experience in managing the Weapons 
Acquisition Study, carried out at the 
Harvard Business School, but funded 
by the Ford Foundation, Cherington 

"No company studied had a com- 
pletely unblemished performance rec- 
ord, as could be expected. A few com- 
panies still with us have a record of 
absolute and complete failure. But 
most of these have become much 
smaller. 


"We can hope that this new system 
will accelerate the return of these com- 
panies to the pots and pans business.” 

One question raised by the EIA 
group, the System Requirements Sub- 
committee, was whether there was 
danger that, in assessment of responsi- 
bility for an error, the subcontractor 
at the bottom of the tier might wind 
up saddled with the blame. 

Because of the DOD trend to place 
complete management responsibility of 
the subcontractor on the prime, Cher- 
ington doubted this eventuality. But 
he did point to the necessity for con- 
tractors to be fully prepared to protect 
their own interests when contractor 
comments are called for after the initial 
performance evaluation. 

Cherington also discussed the pro- 
gram management system, essentially 
the System Project Office method or- 
iginated in the Air Force and now being 
applied in the Army and Navy, 

Industry's major concern is that this 
system requires a corresponding inter- 
facing project management structure 
within companies. Existence of such 
a structure is assuming increasing im- 
portance in source selection, Chering- 
ton warned. 

In the Army Sprint anti-missile com- 
petition, won by Martin-Marietta, all 
three finalists proposed project manager 
systems, Cherington said. “But when 
the source selection team began probing 
into what the program manager really 
owned, what resources he really con- 
trolled," Cherington said, “they really 
fell apart in a couple of cases.” 

Aerojet Will Build 
Two Snap-8 Systems 

Los Angeles— Aerojet-General Corp.'s 
Azusa, Calif., plant will build two 
Snap-S nuclear-electric power generat- 
ing systems for National Aeronautics 
and Space Administration's Lewis Re- 
search Center under a S48-million con- 
tract. The two 35-kw. Snap-8 systems 
will be delivered to Lewis for environ- 
mental tests and possible (light testing 
in 1968. 

Snap-S is part of a family of nuclear 
reactor power generating systems being 
considered for space applications. The 
Snap (systems for nuclear auxiliary 
power) family also includes: Snap-1 OA 
(0.5 kw.), Snap-2 (3 kw.) and Snap-50 
(350 to 1,000 kw.). 

Designed to provide 35 kw. of power 
for a minimum of 10,000 hr., Snap-8 
is being considered as a power source 
for NASA’s large manned orbiting 
space station and for a permanent lunar 
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Martin Proposes Lifting Body Re-entry Configuration 

Martin Co. lifting body re-entry configuration, developed under Air Force and company funding, was shown at the Air Force Assn, conven- 
tion in Washington last week. It has a lift/drag ratio of 6 to 7 as compared with about 2 for the X-20 (Dyna-Soar). Company said the 
vehicle could land in an 8,000-ini. by 10,000 nii.-footprint, and can be built with existing technology. Martin also announced construc- 
tion of a simulator designed to duplicate re-entry and lauding characteristics of this concept and other maneuvering re-entry body shapes. 


Strike Halts Merritt Island Work 


Cape Canaveral— National Aeronau- 
tics and Space Administration was 
picketed by a railroad union here last 
week for accepting deliveries of ma- 
terials from the besieged but still-oper- 
ating railroad. As a result, nearly 1,500 
construction workers at the agency's 
Merritt Island Launch Area walked off 
their jobs in Sympathy with the strikers. 
Full impact on NASA schedules was 
not known. 

George E. Leigh tv, president of the 
striking Order of Railroad Telegraphers, 
told Aviation Week & Space Tech- 
nology that pickets were posted only 
after the union had warned NASA’s 
Launch Operations Center to stop ac- 
cepting quantities of crushed rock and 
other building materials at nearby Titus- 
ville and Cocoa from the Florida East 
Coast Railroad, the line that is being 

It is alleged that non-union men have 
been transferring the materials from 
freight cars onto trucks and then driv- 
ing the vehicles past union picket lines 
surrounding the trains to a point where 
union drivers could take over the 
loaded trucks. 

The union contended that this prac- 
tice, at least tacitly approved by NASA, 


aided the railroad and lessened the ef- 
fectiveness of the strike, now in its ninth 
month. It asked the civilian space 
agency to halt the practice, warning that 
pickets would be posted while the Titus- 
ville-Cocoa deliveries continued, Leighty 
said there were other railroads operat- 
ing close to the coast which NASA 
could use and with which the union had 
no quarrel. 

NASA acknowledged that union rep- 
resentatives appeared before a local mis- 
sile site commission several weeks ago 
and warned about picketing if there was 
no change in the situation. The agency 
said that it promptly routed much of 
the materials through another coast rail- 
road and by trucks and barges, but it 
did not completely discontinue all ship- 
ments that were coming in on the 
struck line. 

Pickets appeared Sept. 1 1 at the 
north and south ends of that portion 
of Highway A-1A which runs past the 
Merritt Island Launch Area. It is the 
only access road at present to the NASA 
site. Officials at the center estimated 
that about 1 50 ironworkers on their wav 
to work returned home rather than cross 
the lines. More ironworkers reportedly 
later walked off the job. after reporting 


to work. This apparently triggered the 

NASA officials later held a roll-call 
at the site and said that S65 men from 
14 craft unions failed to answer. The 
men had been working on four jobs— 
the spacecraft operations and checkout 
building, industrial area utilities, foun- 
dations for the vertical assembly build- 
ing and the launcher-umbilical tower as- 
sembly and tum-around area. There was 
no immediate assessment of the impact 
on NASA's schedules as a result of the 
unauthorized sympathy walk-out. By 
the next day the absentees had swelled 
to 1,500 and the jobs affected included 
construction of a railroad spur line and 
the site’s primary water system. 

NASA asked both contractors and 
unions to induce the workers to return. 
It also was investigating legal means to 
bar the railroad telegraphers from pick- 
eting its Merritt area. 

Emory Ilagler, an official of B. B. 
McCormick & Sons, one of many 
NASA contractors on the site, signed a 
complaint against the union and de- 
livered it to a National Labor Relations 
Board in Cocoa. The board, in turn, 
was expected to take the complaint be- 
fore a federal court in Tampa, Fla., to 
seek an injunction which would bar 
the striking railroad employes from 
picketing the government site. 
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Garrett Opposes 

Garrett Corp. is opposing a Curtiss- 
Wright Corp. offer to buy 700,000 
shares of Garrett common stock in the 
open market at S50 a share, and initial 
reaction of Wall Street investment 
houses last week was cool to the pro- 

Successful purchase of the 700,000 
shares would give Curtiss-Wright 
46'A % of Garrett’s outstanding com- 
mon stock, not a majority, but prob- 
ably enough for practical control. Gar- 
rett directors and officers own about 
70,000 shares, according to the most 
recent count. 

Under terms of the offer, which ex- 
pires Sept. 27, Curtiss-Wright is not 
obligated to purchase any shares unless 
the full 700,000 is tendered, but may 
purchase fewer than 700,000 at its 
option. Garrett had been quoted at 
S42 a share on the New York Stock 
Exchange, but ran up to S48 with news 
of the offer. 

Contending that the move is an in- 
vestment. not an acquisition, Curtiss- 
Wright is emphasizing that it will not 
purchase more than 700,000 shares. If 
more than 700,000 shares are tendered, 
purchase would be on a pro rata basis. 

Garrett had been approached earlier 
by Curtiss-Wright with a merger pro- 
posal, but rejected it. Recommending 
that stockholders not accept the open 
market offer, Garrett Board Chairman 
E.A. Bellandc and President Harry H. 
Wetzel said that neither Garrett board 
members nor their families will tender 
their stock. 

"If Garrett stock is a good investment 
for Curtiss-Wright,” their statement 


IATA Fares Stand 

Salzburg— North Atlantic carriers at- 
tending a special International Air Trans- 
port Assn, traffic conference here have 
unanimously agreed that economy-fare 
rates over the route should be lowered. 

An IATA communique on progress to 
date at the conference said the airlines 
recognize the necessity of a reduction to 
"broaden the over-all traffic market and 
improve the carriers’ annual average load 
factors." Still to be resolved however, 
is by how much and how the fares 
should be reduced (AW Sept. 2, p. 28). 

IATA officials said last week that a 
final decision on the matter may be 
made by the end of the session here. 
Conference Chairman Joachim von 
Frankcnbcrg of Deutsche Lufthansa said 
he expects all policy issues facing the 
session to be resolved by the end of this 
week. Final details hopefully will be 
settled during the following week prior 
to the IATA Annual General Meeting 
which begins in Rome Oct. 7. 


Curtiss Offer 

said, "it should be an even better 
investment for the Garrett stock- 
holders.” 

A similar reaction came from Merrill 
Lynch. Pierce. Fenner and Smith, un- 
derwriter for Garrett for 20 years and 
holder for its customers of about 12% 
of Garrett's outstanding stock. 

Garrett's stock, for the long term, has 
considerable appeal above the S50 
tender price, Merrill Lynch advised its 
clients. Operating outlook for Garrett 
appears good, the advisory said, and 
sales and earnings this year should show 
another increase. 

"While the offer has obvious benefit 
for the short term." the Merrill Lynch 
statement said, "it is interesting to note 
that in six out of the last seven years 
Garrett stock has sold at a higher price 
than $50.” 

Other investment firms, particularly 
those who have shown recent interest 
or recommended Garrett stock, echoed 
this approach. But all are stopping 
short of any flat opposition. As one 
commented: “Can you tell a guy with 
1 50 shares to turn down a sure profit?" 
Thus there were no predictions, one 
way or another, about the prospects of 
the offer. 

Curtiss-W right’s 1962 annual report 
showed cash, time deposits, and market- 
able securities on hand of $95 million. 
This figure now is closer to $100 mil- 
lion, and represents accumulations over 
a period of years. The 700,000 shares 
of Garrett would cost $35 million, plus 
$616,000 in commissions Curtiss- 
Wright has agreed to pay. 

How Curtiss Wright would use its 
cash has been the subject of speculation 
on Wall Street for some time. Merger 
approaches have been made to various 
companies, but have failed to reach 
signing, reportedly because of the stiff 
terms sought bv Curtiss-Wright. 

Since the ouster of Roy Hurley as 
chairman and chief executive officer of 
Curtiss-Wright in 1960, his successor, 
T. Roland Berner, has acted largely to 
prune unprofitable lines and plants out 
of the Curtiss organization, though 
there have been some small acquisitions. 
Berner had said early in his tenure, how- 
ever, that the corporation would be in- 
terested in investments in or acquisi- 
tions of companies with a product line 
affinity. 

Garrett's founder, J. C. Garrett, died 
unexpectedly last June, and because of 
his long, dominant role in the company, 
the impact at that time on the com- 
pany was consequently large. Wall 
Street sources indicated that there have 
been other companies besides Curtiss- 
Wright that had been interested in 
Garrett from a merger or investment 
standpoint since the founder’s death. 


Martin-Marietta also has been accum- 
ulating and using large amounts of 
cash in purchasing stock of other com- 
panies on the open market. Early in 
September, however, Martin abruptly 
sold out approximately 1,000,000 shares 
of Sperry' Rand Corp. it had purchased 
only four months earlier. Disposal of 
the final 396,000 shares, the largest 
single transaction in New York Stock 
Exchange history', followed the resigna- 
tion of Martin President George M. 
Bunker from the Sperry Board. 

News Digest 


USAF’s long-awaited request for pro- 
posals for a standardized space guidance 
system program definition phase studies 
are expected to be issued this week by 
Space Systems Div. to at least 22 com- 
panies (AW Aug. 12, p. 23). The sys- 
tem. intended for use on Titan 3, is to 
provide self-contained guidance during 
boost phase, orbit injection, rendezvous 
operations and re-entry'. 

First India-built MiG-21 fighters will 
be in operation by end of 1965 with the 
Indian air force. Engine, fuselage, 
wings and undercarriage will be built at 
three plants with final assembly at Bom- 
bay. Late design changes will be in- 
corporated during production to keep 
aircraft current, Indian officials said. 

Air Force is studying the use of a 
40-in. thick layer of dust held in sus- 
pension by an electrostatic field to pro- 
tect spacecraft from damage by micro- 
meteoroids. Aeronautical Systems Div. 
said the dust shield would vaporize solid 
metallic meteoroids and shatter those of 
porous stone. ASD is managing the 
study being conducted by Fundamental 
Methods Associates under a $44,000 


Second Centaur upper stage was 
scheduled to arrive at Cape Canaveral, 
Fla., last week. Inter-stage adapter for 
the General Dynamics/Astronautics- 
built stage arrived earlier. Centaur is 
scheduled to be launched by NASA 
aboard an Atlas in mid-November. 

Telstar 2 continues to operate satis- 
factorily, after its unexplained one- 
month lapse. Bell Telephone Labora- 
tories analysis of telemetry data shows 
that canister pressure is normal, and 
there is no deviation of its orbital pa- 
rameters, which rule out an early theory 
that the satellite might have been hit 
by a large micrometcoroid. 

Dr. Colin M. MacLeod, a microbiol- 
ogist and chairman of the life sciences 
panel of the President's Science Advis- 
ory Committee, has been appointed 
deputy director of the White House 
Office of Science and Technology. 
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Renewal of Three-Class Service Expected 


Favorable CAB view on low-fare plans, new traffic 
records are seen as keys to permanent certification. 

By James R. Ashlock 

New York— Airlines seeking to reduce the current variety of fares and 
services offered between Chicago and the West Coast are finding their argu- 
ments weakened by lack of any clear-cut evidence that the arrangement is 
harming business. 

Primary target of complaints is Continental Air Lines’ three-class service 


between Chicago and Los Angeles, 
hearings opening Sept. 24 before the 

Tlie service, already renewed once, is 
due to expire Oct. 26. This time, Con- 
tinental will ask the CAB for perma- 
nent certification. 

United Air Lines’ single-class pro- 
gram is considered as impractical by 
both Trans World Airlines and Amer- 
ican Airlines. But both TWA and 
American, competing effectively with 
their lower-fare coach sendee on Con- 
vair 880s and 990s. appear content to 
co-exist with United's arrangement so 
long as they aren’t pressured to adopt 
a similar sendee. 

Improved Volumes 

Industry sources are speculating that 
Continental will have little difficulty in 
gaining continuance of its three-class 
program. Passenger volumes from Chi- 
cago westward, like those almost every- 
where domestically, are improving for 
both Continental and its competitors. 
And the CAB's favoritism to low-fare 
proposals remains unchanged. 

Inconvenience, dilution of revenues 


Its renewal is to be determined in 
Civil Aeronautics Board. 


and diversion of non-stop transcontinen- 
tal traffic through Chicago are the 
principal charges against Continental’s 
service. However, even the opponents 
admit that such argument isn’t likely to 
impress the CAB nearly so much as the 
fact that new boarding records are be- 
ing established. 

“It’s a bad time to argue for 
changes," an official of one of Conti- 
nental's competitors said. “But we still 
can't see the economic sense of this 
three-class service.” 

TWA, United and American remain 
convinced that Continental’s single pur- 
pose in conceiving the threc-class pro- 
gram was to attract transcontinental 
travelers through Chicago with the S85 

Tire three-class sendee offers six- 
abreast economy seating in the rear of 
the airplane at a fare 20% below pres- 
ent coach fares. Business class, with five 
abreast seating in the middle of the air- 
craft is 12-15% below first class. Fares 


in the first-class section remain un- 
changed, 

American said that before Conti- 
nental’s move, the great percentage of 
transcontinental travelers chose non- 
stop schedules. But in the fourth quar- 
ter of 1962 a survey revealed that 12% 
were taking other than non-stop flights. 
American said that indicated diversion 
to Chicago and the lower economy 

“It is not infrequent for someone to 
buy a first-class ticket to Chicago to get 
the meal and bar service, and then trans- 
fer to the economy section for the rest 
of the flight to Los Angeles,” an Amer- 
ican spokesman said. 

American, United Problems 

Continental uses its three-class jets 
exclusively on routes where the fares 
apply. But American and United, in 
converting aircraft to similar cabin con- 
figurations, face problems when rout- 
ing requires flying these airplanes east 
of Chicago. Unless there are enough 
passengers willing to pay regular coach 
fares for economy seats, an entire sec- 
tion of the airplane can be carried 
empty. This is a key to the complaint of 

"Of course, it isn’t rough on Six,” 
one transcontinental carrier official said, 
speaking of Robert F. Six, Continental’s 
president. “While we’re carrying empty 
seats around, he’s hauling our traffic out 
of Chicago.” 

Continental denies that traffic is be- 
ing diverted through Chicago, and in- 
sists that most of the increase in traffic 



Capitol Airways Takes Delivery of DC-8F 

Capitol Airways has taken delivery of this DC-8F fan jet from Douglas Aircraft Co. The transatlantic supplemental carrier will use 
the transport in commercial charter service and in contract service for Military Air Transport Service of USAF. Hie aircraft will cniise at 
speeds up to 575 mph., carrying 165 to 189 passengers. Range capability extends up to 5,000 mi. 
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Work Progressing on New LaGuardia Terminal 

Outline of how the LaGuardia airport terminal complex will appear when completed is shown in this aerial view. The new control tower, 
already in operation, is at left center. Construction, which will cost $115 million, is scheduled for completion in 1964. before opening 
of the New York World’s Fair. Plans include extension of two runways to 7,000 ft., adapting LaGuardia for medium-range jets. 


is generated from that city and the sur- 

"Our figures indicate there has not 
been much diversion, and what docs 
shift to us at Chicago is legitimate lay- 
over traffic," a Continental spokesman 

Figures from both the CAB and the 
Interline Clearing House are referred 
to by Continental in its claim. TWA 
says it has observed “a very definite 
shift” of transcontinental traffic through 
Chicago. And American feels that the 
economy class service has generated, at 
most, only a 10% increase in new busi- 

"But the fare is 20% below regular 
jet coach, which isn’t justified by only 
10% more traffic," one official said. 
“And we have obviously lost revenue on 
the people diverted out of the regular 
coach section." 

Airline Doubts 

Whether the low fares are actually 
accountable for the increase in Chicago- 
West Coast traffic remains a question. 
Consequently, some airline officials feel 
they're sacrificing dollars that they 
would have received anvvvav. 

Since TWA, United and American 
are matching Continental's economy 
fare, and its business fare that is 15% 
below first class, they arc carrving a 
good share of the lower fare traffic from 
Chicago. But they feel that the seats 
are at a price too low for the service, 
and below what the public is willing to 

They also claim that the diversion 


through Chicago comes just at a time 
when there was evidence of an upturn 
in the steady decline of transcontinental 
non-stop traffic. In the first three quar- 
ters of 1960. there were 72.455 non- 
stop travelers from New York to Los 
Angeles. In the like period of 1962. 
the number had dropped to 58,556. 

The CAB. however, may consider any 
cries of hardship unjustified by the 
figures being reported to it. Almost 
every carrier in the country has reported 
August as the best month in its history. 
American, for example, flew 721 million 
revenue passenger miles during August, 
17% over August last year. 

Continental said that in the first year 
of its three-class service, the anniversary 
of which was Aug. 24. revenue passenger 
miles on routes where the fares apply 
rose 58%, and system-wide revenue pas- 
senger miles were up 28%. 

Developments also indicate a good 
increase in transcontinental passenger 
volume, although not all of it neces- 
sarily non-stop traffic. A United spokes- 
man said that New York to Los An- 
geles figures were up approximately 20% 
so far this year. New York-San Fran- 
cisco rcjiortcd about the same. This 
has come, lie said, despite a "consider- 
able diversion” of New York-Los An- 
geles traffic to the southern transcon- 
tinental route. 

Revenues of United, TWA and 
American also are up sharply on routes 
west of Chicago. American, in June, 
was up 85.8% over revenues received on 
those routes in January and February. 
TWA was up over 90%, and United, 


comparing on a larger base since this is 
its prime territory, was up over 40%. 

United has a specific reason for op- 
posing the Continental three-class serv- 
ice-the low economy fare is blocking 
start of its single-class plan into the 
Chicago-Los Angeles market. From 
Chicago to San Francisco, the Sill 
single-class fare is proving satisfactory' 
despite the lower S105 coach fare of- 
fered by TWA and American on their 
Convair jets. But United isn’t ready 
yet to gamble with the S85 economy 
competition into Los Angeles. 

United Service 

While TWA and American feel the 
public still insists on a choice of serv- 
ices, United is planning further ex- 
pansion of single-class. It will begin 
converting 19 DC-8s to single-class 
seating later this year, and its 40 Boe- 
ing 727 medium-range jets now on 
order will conic with that configura- 

The slightly higher fare coupled 
with savings from reduced ticketing and 
accounting processes evidently, in 
United’s estimation, has more than 
compensated for any coach traffic it 
may have lost. And of 600 major busi- 
ness firms that previously restricted 
personnel to coach travel on business, 
584 have now endorsed single-class 
fares as acceptable for the expense 

American questions whether United 
is really doing so well in passenger 
growth with its single-class fare. 
United’s system-wide increases in spcci- 
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fic months this year, American notes 
from CAB figures, are not so great as 
they were in the same months a year 
ago before single-class service. 

But neither TWA nor American are 
complaining about single-class too 
much, since they are doing so well 
despite it on the Chicago-San Fran- 

In June. American carried 20,200 
Chicago-San Francisco passengers, up 
80% over the average for January and 
February. TWA, with 14,700 passen- 
gers, was up 90.6%, and United's 
25,700 passengers represented a 45.4% 
rise over the year's first two months. 
Unofficial figures for July and August 
indicate even larger increases for all 
three carriers. 

United officials say that single-class 
sendee accounts for 42% of all its 
Chicago-San Francisco traffic. The 
sen cc the s ec it lg for the 
best load factors on United’s system, 
running as high as 68% on days when 
the carrier's svstem load factor is around 
58%. 

Although it would like to see Con- 
tinental’s three-class service removed 
from the Chicago-Los Angeles route, 
United is still carrying 56% of the 
traffic on this run, tops among the 
four carriers flying it. 


Photo of Anglo-French Concorde supersonic transport fuselage details (above) also includes 
the nose of a Faircy FD-2 (box inset), removed and rebuilt for use in Bristol Type 221 
supersonic research aircraft (AW Oct. 15, p. 102). 

Concorde Cabin Details Shown 



Interior of Concorde mockup at Bristol Aircraft production plant in England shows four- 
abreast seating in main passenger compartment (AW Sept. 9, p. 40). Aisle seats will 
have 15 in. separation. Cabin height is 77 in. 
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One-Class Fare Stems Shift From Coach 


By L. L. Doty 

Washington — Domestic trunkline 
traffic figures for August indicate that 
the shift from coach to first-class travel 
as the result of the low-yield family 
plan (AW Aug. 19, p. 59) is occurring 
largely on long-haul routes and ap- 
parently is being curtailed at United Air 
Lines by the single-class fare. 

Traffic activity during the month in- 
dicates a continuance of the steady 
growth pattern that developed earlier 
this year. However, the greatest diver- 
sion of coach traffic to first class during 
the past two months occurred at TWA 
and American Airlines. United and five 
of the smaller trunklines showed little 
or no diversion. 

Resurgence in first-class load factors 
brought about by the family plan is 
causing the industry deep concern, since 
the combined outlay for family plan 
travelers is less than the cost of an 
equal number of coach seats. For sev- 
eral years, first-class travel plummeted 
in volume as both business and pleasure 
air travelers flocked to the low-cost sec- 

So far this year, however, first-class 
travel has shown a marked sign of re- 
covery. During the first eight months 
of the year, first-class travel rose 1.7% 
while first-class available seat miles 
dropped 4.4%. This is not a spectacular 
increase when compared with the 
17.8% boost in coach traffic during the 
same period, but it is particularly signifi- 
cant when contrasted to the consistent 
decline in first-class travel experienced by 



the industry in the previous two years. 

Furthermore, while first-class load 
factors climbed from 47.8% in the first 
eight months of 1962 to 50.9% in the 
same period this year, coach load factors 
fell from 59.5% to 55.7% during the 
same comparative periods. 

Fears of the effect the increasing 
popularity of the family plan will have 
on gross revenues has prompted the air- 
lines to petition the Civil Aeronautics 
Baird for permission to reduce the 
familv-plan rate discount from 50% to 
40%: 

During the month of August, Ameri- 
can's first-class revenue passenger miles 
climbed 51% compared with August, 
1962, and TWA's jumped 51%. Bran- 
iff reported a 17% increase in first-class 
revenue passenger miles and Conti- 
nental will show about a 59% increase. 

All other trunklines except United 
will report a decrease in first-class traffic. 
United reported an 8% rise in first-class 
revenue passenger miles and 4.6% in- 
crease in coach traffic for an over-all 5% 
improvement during August compared 
with the same month last year. 

It should be noted that a small per- 
centage increase reported by United, 
although not impressive when com- 
pared to that of other carriers, actually 
represents a considerable volume of traf- 
fic. United reported a 9% increase in 
available seat miles during August, 
which represents the addition of 75 mil- 
lion seat miles during August over Au- 
gust, 1962. 

According to estimated traffic figures 
for August, United set a world airline 
record for the number of passengers 
carried and the number of revenue pas- 
sengers flown. The airline also reached 
a one-day record on August 50 when it 
carried a total of 52,449 passengers sur- 
passing the previous record of 52.405. 

The significant factor in United’s 
August results is the narrow span be- 
tween the increases of coach and first- 
class traffic. Single-class traffic is re- 
ported as coach traffic. It suggests that 
the single-class fare is helping to pre- 
vent any undue diversion to first class. 
Further expansion of this service later 
this month will provide firmer clues as 
to the degree the single-class fare is 
helping the carrier to maintain a normal 
balance between coach and first-class 
traffic growth. 

Failure of five carriers to register an 
increase in first-class traffic during Au- 
gust pulled the average for the seven 
small airlines in this category of traffic 
down sharply. Since short-haul routes 
dominate operations of a number of 
these airlines, it can be assumed that 
diversions caused by the family plan are 
fairly well confined to long-haul routes. 


Branilf Airways showed a 17% in- 
crease in first-class traffic, but this air- 
line has consistently believed that its 
many short-haul routes do not justify 
coach services so it has always been a 
strong operator of the higher-yield 
service. Continental Air Lines will re- 
port about a 40% increase in first-class 
traffic, reflecting the close competition 
for family plan business with transcon- 
tinental carriers on its Los Angeles- 
Chicago route. 

Continental's business in its other 
two classes did not appear to suffer as a 
result of the increase in first-class reve- 
nue passenger miles. The airline re- 
ported a 49% improvement during Au- 
gust in total revenue passenger miles 
flown— 151.5 million-the highest mark 
reached in the company’s history. 

Both American and TWA also re- 
ported record traffic volumes for August. 
American has estimated that revenue 
passenger miles for the month surpassed 
721 million, a 17% increase over last 
August’s total. TWA’s domestic traffic 
reached 540 million, a 24% gain over 
August a year ago. 

The trunkline industry established a 
new record in August with 5.56 billion 
revenue passenger miles, a 25% increase 
over August last year. Available seat 
miles rose 19% to give the industry a 
60.1 % load factor, highest level reached 
since June. 1961. 

Local service airlines registered 1 77.7 
million revenue passenger miles in Au- 
gust for a 9.4% gain. Available seat 
miles were held to a 5.5% increase to 
give the local service carriers a 47.7% 
load factor for the month, highest mark 
reached in the history of this group. 


FAA Tracking Facility 

Precision aircraft radar tracking facil- 
ity for Federal Aviation Agency use in 
testing automatic landing systems and 

the Reeves Instrument Div. of Dynamics 

New facility, scheduled for installation 
at FAA’s National Aviation Facilities 
Experimental Center in Atlantic City, 
N. J., next spring, will be one of the na- 

tracking facilities, according to Reeves. 

The C-band radar is to be designed to 
pinpoint the position of aircraft with an 
error of no more than 0.1 mil, corres- 
ponding to less than 200 vards at a dis- 
tance of 100. Facility will include pro- 
vision both for analog and digital data 
recording. Its 14-ft. antenna will be 
housed in radomc to protect against wind 
and solar energy- disturbances. 
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Which linkpin would you choose? 


Each of these look-alike linkpins was sold as a 
replacement part for Pratt & Whitney Aircraft’s 
famed R-2800 engine. 

The linkpin on the left is a “bargain price” engine 
part. The linkpin on the right is a Pratt & Whitney 
Aircraft original equipment part. Although the 
bargain linkpin resembles the genuine part, it is 
made of metal that is too soft for this application. 
Cracks which begin in minute defects beneath its 
plated surface could result in failure, causing major 
engine damage. 

The genuine Pratt & Whitney Aircraft part is 
carefully engineered to endure flex loads as severe 
as 15 tons 20 times every second. Material used in 


the genuine linkpin meets specifications precisely. 
So do all of the more than 50 operations required 
in its production. These processes provide the long- 
term reliability which is the key to genuine economy 
in piston engine parts. 

You ensure this reliability 
when you specify Pratt & 

Whitney Aircraft original 
equipment parts. They are 
quickly available directfrom 
Pratt & Whitney Aircraft or 

from its authorized distrib- Metallograph inspection- 
utors in the United States genuine "pratt ’a'w h! tney 
and Canada. Aircraft parts must pass. 



Pratt & Whitney Aircraft 
United Aircraft of Canada Limited 

Longueuil, P.Q., Canada 


Alitalia Service Resumption Planned 

Rome— Alitalia hopes to resume full operational service this week after a crippling 
seven-day strike that forced the Italian carrier to cancel the majority of its interna- 
tional and domestic schedules. 

With the aid of supervisory personnel, the airline managed to maintain overseas 
Douglas DC-8 jet schedules to North and South America. South Africa and Australia. 
Sud Caravelle turbojet and Vickers Viscount turboprop transport services also were 
maintained to Frankfurt and Tripoli. 

All other schedules, including the complete domestic service, were canceled for 
the duration of the strike, which began Sept. 7. 

The walkout by 80% of Alitalia’s work force was ordered by three employe 
unions representing Italy's major political parties— Christian Democrat. Communist 
and Social Democrat— in a bid for higher wages. They were to return to the job 
Sept. 14. 

An Alitalia spokesman said last week that the workers rejected a pay raise sched- 
ule proposed by the airline as insufficient and then called the walkout without further 
negotiations. Wage talks, including a new Alitalia proposal, are scheduled to begin 

Canceled flights included daily service to such major points as Paris, London, 
Madrid, Athens. Brussels. Amsterdam, Geneva. Zurich. Vienna and Munich in 
Europe, plus several points in the Middle East, Africa and the Far East, including 
Hong Kong and Tokyo. 

Domestic schedules affected included flights to Milan. Naples, Turin, Verona, 
Genoa, Brindisi and Palermo. 

Alitalia managed to maintain its three flights a day scheduled to North America 
as well as its normal frequencies to South Africa, South America and Australia. 
South America and South Africa arc served three times weekly, while there is a single 
flight per week to Sydney via Bombay, Bangkok and Singapore. 


American Engineers Cancel Strike 
Vote Following Mediation Request 


New York— American Airlines applied 
for federal mediation last week in its 
contract dispute with the Flight Engi- 
neers International Assn. (AW Sept. 
9. p. 47). 

The move came as the master execu- 
tive council for the 600 members of 
American’s FEIA chapter was consider- 
ing a strike threat which it said would 
speed intervention by the National 
Mediation Board. A decision on the 
strike date was to have been reached 
Sept. 1 2, but was called off Wednesday 
when American announced that it had 
requested mediation. 

'Confuse Public' 

G. Marion Sadler, vice president and 
general manager of American, termed 
the strike threat as "a tactic often used 
by unions in transport disputes to em- 
barrass the company and confuse the 
public.” 

Sadler said the company had offered 
the engineers substantial increases in 
pay and other benefits, including retro- 
active pay raises as well as job security- 
assurances. But it is evident that the 
engineers do not consider the company- 
offer acceptable. 

Strike threat was a sudden reversal by 
American’s 600 engineers, who previ- 
ously were relying on standard nego- 
tiation procedures toward a new con- 


tract. Spokesmen said, however, that 
the engineers feel American has adopted 
an indifferent attitude on their con- 
tract demands. 

Officials of American's chapter of 
the Flight Engineers International 
Assn, felt assured there would be no 
strike. But the threat was made, they 
said, to force prompt federal media- 
tion. The engineers have been without 
a contract since May 1. 

The engineers are also disappointed 
that the arrival of J.O. Jarrard, Ameri- 
can’s new vice president-personnel, has 
brought no change in the stalemate. 
Jarrard, formerly with Eastern Air 
Lines, was instrumental in offering that 
carrier's engineers the terms or the 
Feinsinger Commission. Although re- 
jected at Eastern, the terms are con- 
sidered satisfactory by the engineers 
at American. 

"Jarrard has had time to become 
settled over there, but we’ve received 
no more encouragement since he ar- 
rived than we had before," Schwartz 

The American engineers have not had 
a pay increase since 19S8, and cur- 
rently work without the duty rig pro- 
vision afforded the pilots. Under the 
duty rig, pilots receive flight pay com- 
pensation for the time they are on 
duty, but not necessarily flying. 


The engineers demand a similar duty 
rig provision. Without it, they say, 
they serve without pay as much as 
35 hr. more a month than engineers 

They also want the same flight time 
reductions recently granted the pilots. 
Those were for a 75-hr. month on jets 
and 80 hr. on propeller aircraft, rather 
than 85 hr. previously, at the same pay. 
Engineers still are on an 85-hr. basis. 

American plans to put the new 
hourly scale for pilots into effect on its 
Convair 990s on Oct. 1. and on its 
Boeings Nov. 1. Initial reduction of 
cockpit crew size from four to three 
men will also begin Oct. 1, with the 
third pilot stepping out. The move in- 
volves no reduction in American’s 
over-all pilot contingent, since more 
captains and copilots will be needed 
due to the reduction in flight time. 

The strike vote came shortly after 
the engineers had won a court injunc- 
tion under which American was told 
to reinstate the dues checkoff for their 
union. The checkoff procedure involves 
the company deducting dues from en- 
gineers’ paychecks and sending them 
directly to FEIA headquarters. 

American claimed the checkoff 
agreement was a part of the expired 
contract and need not be continued. 
But the engineers, who depend on 
checkoffs to make union funds more 
readily available than can be attained 
by individual member payments, inter- 
preted it as harassment and filed for 
an injunction. 

Judge I.B. Wyatt of the U.S. Dis- 
trict Court, Southern District of New 
York, granted the injunction. 

Labor Peace 

"Labor peace in the air carrier in- 
dustry would be promoted by maintain- 
ing the status quo [of the previous con- 
tract] while efforts were being made to 
reach agreement,” Judge Wyatt said, 
"If defendant were now free to use the 
self-help of stopping the dues checkoff, 
the union would seem equally free to 
strike over the issue.” 

Judge Wyatt said it was obvious 
that stopping the checkoffs had harmed 
the union, and that it was difficult to 
see what inconvenience would befall 
American by reinstating the procedure. 

"The balance of convenience as be- 
tween the parties certainly favors the 
engineers,” Judge Wyatt said. “The 
deductions are made under assign- 
ments from the individual employees; 
it is their money, not defendant’s which 

Judge Wyatt was expected to issue a 
court order under which American 
would have to reinstate the checkoffs. 
American planned to appeal the injunc- 
tion. but still would have to comply 
with the checkoff order unless the ap- 
peals court consented to stay it. 
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Eastern Completes 727 Jet Financing 

New York— Financial arrangements were completed last week by Eastern Air 
Lines and a syndicate of banks and insurance companies to cover the carrier's S210- 
niillion acquisition of -10 Boeing 727 medium-range jets (AW Sept. 2, p. 34). 

Refinancing and lending program will be supplemented by a S20 million issue of 
new notes, giving Eastern a reserve fund for other expenses connected with its 727 
program. 

Chase Manhattan Bank is the lead institution for banks involved. The insurance 
companies arc Prudential Insurance Co. of America and the Equitable Life Assurance 
Society of the United States. 

Arrangements involve an extension of maturity dates on S170 million of existing 
debt, and S65 million in new loans. Of the new money. S20 million will be held in 
reserve. The new issue of S20 million in subordinated notes provides for conversion 
of the notes into Eastern's common stock at a price not vet determined. 

Eastern will purchase 35 aircraft outright, but will lease the other five from Boeing 
and the engine manufacturer, Pratt & Whitney Aircraft Corp. With the first 727 
delivery to Eastern scheduled for Oct. 22. the airline expects to have five on hand 
by the end of the year. Initial aircraft will be used for crew training and route shake- 
down, as Federal Aviation Agency certification of the 727 isn’t expected until Decem- 
ber. 


Damaged Gear May Have Ruptured 
Fuel, Hydraulic Lines on Caravelle 


Geneva— Damaged and overheated 
landing gear unit, which apparently rup- 
tured hydraulic and fuel lines upon re- 
traction into the wheel well after take- 
off, is believed to have led to the crash 
of a Swissair Sud Caravelle 3 medium- 
range jet transport shortly after takeoff 
from Zurich airport Sept. 4 (AW Sept. 
9, p. 51). 

Swissair and Federal Air Office of- 
ficials say the damaged left gear ap- 
parently tore open a number of fuel and 
hydraulic lines as it retracted into its 
well and then set fire to the spilling 
fluid. The fire quickly spread across the 
wing. 

With the loss of hydraulic fluid, the 
pilot probably also lost most or com- 
plete control of the aircraft, which 
plowed almost vertically into the 
ground about 10 min. after takeoff from 
Kloten airport, killing all 80 persons 
aboard. In the crash and resultant fuel 
explosion, the aircraft dug a crater in the 
ground about 20 ft. deep. 

Portions of a tire and a melted wheel 
rim from the aircraft were found on the 
Kloten runway after the crash, indicat- 
ing that the brakes had become severely 
overheated. 

The brake unit, recovered from the 
bits of metal found at the crash scene, 
is now being tested by the Federal In- 
stitute for Materials in Zurich in an ef- 
fort to determine the maximum tem- 
perature reached during the aircraft’s 
short flight. 

Prior to takeoff, the piltft reportedly 
had made an unusually long taxi ran 
while waiting for fog conditions to clear 
at the airport. 

Meanwhile, Swissair has ordered an 


immediate fix to install a fire warning 
system in the wheel well units of its 
remaining seven Caravclles. Such a unit 
is not included in the standard factory 
configuration. Work on the Swissair 
Caravelles is scheduled to be completed 
by Sept. 20. 

The airline also has instructed its 
Caravelle pilots to use a minimum of 
braking on all occasions and to deploy 
the aircraft’s drogue parachute when 
landing weight is above 37 tons or when 
available runway length is below 8,200 
ft. 

Other structural fixes may be made 
in the future. Proposals under discus- 
sion include the possibility of cither 
shielding the fuel and hydraulic lines 
from the landing gear with a steel cov- 
ering— a retrofit that would require the 
services of the manufacturer— or replac- 
ing the light aluminum tubing with 
steel pipes. 

Following the crash, the Federal Air 
Office had considered ordering all Swiss- 
air Caravelles grounded but later de- 
cided that there was no cause to take 
this action. 

The flight recorder aboard the Cara- 
velle also has been recovered from the 
crash site, and Swissair officials say that 
no voice indication of any difficulty has 
been detected thus far. 

The aircraft was delivered to the air- 
line in October and had recorded 2,228 
hr. before its final flight. 

To maintain its schedules after the 
accident, Swissair obtained a Caravelle 
from Scandinavian Airlines System on 
a temporary loan basis. The aircraft, 
however, is scheduled to be returned to 
SAS Sept. 16. 
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Pan Am Pilots Polled 
On Split With ALPA 

Washington— Pan American World 
Airways pilots may be the next large 
group to break away from the Air Line 
Pilots Assn., as a result of the forma- 
tion of the new Allied Pilots Assn, at 
American Airlines (AW Aug. 19, p. 41). 

ALPA members at Pan American 
are quietly being polled on their pref- 
erence for a new union, formulated 
along the lines of Allied with contract 
provisions comparable to those won at 
American. 

The move was suggested by a veter- 
an Pan American pilot who has resigned 
from ALPA. Support is being solicited 
through a series of letters circulated to 
all ALPA members on the airline. Basic 
premise is that a new "Pan American 
Cockpit Union” can accomplish more 
in direct negotiation with the manage- 
ment than ALPA can with its insistence 
on adherence to union headquarters 
policy on crew complement, wages and 
working conditions. 

Proposal emphasizes these points: 

• One, unaffiliated union is needed to 
put an end to intracockpit wrangling. 

• Local executive councils of the new 
union should consist of three members, 
including a captain, first officer and 
flight engineer. They should flv only 
70 hr. per month and be paid for 85 hr. 
with the difference being assumed by 
the union treasury. 

• Union president should be selected 
from any category with a pay equal to 
that of the local executive council’s 
captain, and his flight time should be 
limited to 35 hr. per month. 

• All negotiations with the airline 
would be conducted by a legal firm spe- 
cializing in labor relations. The pro- 
posal characterized the usual pilot ne- 
gotiations as a case of sending “lambs 
to fight wolves,” and estimated that 
adequate legal counsel could be retained 
for about 550,000 per year. 

• Union bylaws would require elected 
representatives to vote the will of the 
majority. The proposal charged that 
there is “very little if any representa- 
tion in ALPA with local executive chair- 
men often voting as they wish person- 
ally rather than as directed by their 
council members.” 

Operational cost of the new union 
would be about 40% lower than that of 
ALPA, the proposal estimated, with an- 
nual dues totaling about 5655,000. To- 
tal annual expenses, covering the presi- 
dent's salary, along with that of the 
local executive council members in 
Frankfurt, Miami, New York, San Fran- 
cisco and Seattle, would approximate 
5135,000. Total salary of the elected 
president would be 532.000. with SI 3,- 
621 paid by the company under a guar- 
antee of a monthly 35-hr. base pay. 
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Time tells you 


The Pratt & Whitney PT-6 turbine engine tells its high performance story in terms 
of time— thousands of hours of faultless operation. Thoroughly tested and proven 
to rigid specifications, the low weight, high power PT-6 powers a wide range of 
rotary and fixed wing aircraft. For these reasons, the PT-6 has been 
chosen for twelve installations of which seven are presently flying. 



United 

OF CANADA LIMITED 

Aircraft 



ON TARGET.. ..ON UNITED 


On target , United offers you convenient flights to more 
leading U. S. aerospace centers than any other air- 
line. And more jets to more U. S. cities. On United . . . 
where there's a genuine concern for you as a person. 

For these and many other good reasons, more people 
choose United than any other airline in the world. 



UNITED 



FA A Seeks U.S. Short-Haul Transport Aid 


Washington - Federal Aviation 
Agencv is moving to get President Ken- 
nedy's support to provide government 
funds for the development of a U. S. 
short-haul transport. One idea is to pay 
three companies S100.000 each to draft 
detailed proposals. 

The effort received backing in the 
Senate last week when Sen. Thomas J. 
McIntyre (D.-N.H.) introduced a bill 
expressing congressional endorsement of 
the project. A similar bill, sponsored by 
Rep. F. Bradford Morse (R.-Mass.), is 
pending in the House. 

Sen. McIntyre said: "I have been sur- 
prised to discover how little attention 
our domestic manufacturers have been 
devoting to this concept.” He argued 
that a "small, short-haul subsidy sav- 
ing transport" would repay the govern- 
ment’s initial investment with its lower 
operating costs. 

Just how much money the U.S. 
would provide for short-haul transport 
development has not been decided. 
Congressional sources said the idea to 
give three companies $100,000 each to 
design the transport has not yet received 
White House approval. FAA Adminis- 
trator N. E. Haiaby publicly has not 
gone beyond declaring that "the FAA 
is planning to solicit the President's 
backing for a program to initiate a de- 
sign competition leading to the avail- 
ability" of the short-haul aircraft to be 
used over local service routes. 

In a letter to Sen. McIntyre. Haiaby 
said that if firm designs, schedules and 
cost estimates for the short-haul trans- 
port become available, he hoped “po- 
tential customers would also step for- 
ward." FAA studies, Haiaby said, in- 
dicate local service carriers are using 
aircraft too large for the routes they 

New England lawmakers are espe- 
cially anxious to obtain a short-haul 
transport because of the uncertain fu- 
ture of Northeast Airlines. Sen. Edward 
Kennedy (D.-Mass.), the President's 
brother, is among those fighting for 
continued air transportation to New 
England (see p. 52). 

Civil Aeronautics Board's refusal to 
approve the purchase of small, short- 
range turbojets by the local service in- 
dustry, plus a new plan to make ex- 
tensive cuts in the industry’s annual 
subsidy bill, has focused new attention 
on the need for a DC-3 replacement. 

The DC-3’s 20-25 passenger capacity 
long has been considered ideal for the 
locals, but even though fully depreci- 
ated, its operational and maintenance 
costs have become prohibitive. During 
the past seven years, the industry has 
sought to re-equip with faster and 


larger capacity aircraft including the 
Martin 202, Convair series 340 and 
440, and the twin-turboprop Fairchild 
F-27. Each proved superior to the ven- 
erable DC-3 in terms of speed and seat 
mile costs, but purchase and deprecia- 
tion costs nullified most of the anti- 
cipated benefits. With an average load 
factor rarely exceeding 40%, the air- 
lines have been unable to fill the usual 
40-scat configuration of the new air- 
craft. 

The industry began to search for an- 
other aircraft, keeping in mind that in 
most cases speed is of secondary im- 
portance on its predominantly short- 
haul routes of 75 mi., plus the fact that 
the average plane loadings approxi- 
mated the DC-3 capacity. 

Analysis of the industry's needs or- 
iginated by the Assn, of Local Trans- 
port Airlines, and later joined by the 
CAB and FAA, indicates the need for 
a twin-engine, turbine-powered trans- 
port carrying 18 to 25 passengers 500 
mi. without refueling. In particular, the 
industry wants the aircraft to be eco- 
nomical over the 80-nri. stage lengths 
that account for a majority of their 
flights (AW May 20, p. 45). The air- 
craft should cost no more than $500,- 
000 and have a high earning potential, 


Washington— Three airframe manu- 
facturers and three engine firms last 
week assured the Federal Aviation 
Agency they would participate in the 
design competition for a supersonic 
transport, but three major companies 
declined to take part in the project. 

Boeing Co., Lockheed Aircraft Corp. 
and North American Aviation said they 
would be contenders in the airframe 
design. Powerplant competitors are 
Pratt &• Whitney, Flight Propulsion 
Div. of General Electric Co. and Cur- 
tiss-Wright Corp. 

Douglas Aircraft Co., General Dyna- 
mics Corp. and McDonnell Aircraft 
Corp. said other commitments stood in 
the way of accepting major roles in the 
program. All three indicated, however, 
they would be willing to undertake sub- 
contractual work or play a limited part 
in the program. 

Douglas, for example, said it had 
decided to concentrate its resources in 
the commercial aircraft field on the 
DC-S and DC-9 transports. It said it 
would be interested in the supersonic 
transport on a joint venture basis with 
other companies or as a subcontractor. 

Declarations of intent were filed with 
the FAA last week in accordance with 


since the industry’s average aircraft pas- 
senger loading would give the DC-3 re- 
placement load factors averaging above 
60%. 

Sen. McIntyre told the Senate last 
week that a short-haul transport would 
“be a contribution to our export poten- 
tial in markets all over the world, the 
improvement of air service, partial elim- 
ination of aviation subsidies, expanded 
opportunity for the domestic airframe 
industry, and a real boost to the less 
densely settled parts of this country.” 

Although FAA already can move 
ahead with such an aircraft. Sen. McIn- 
tyre argued that his bill would assure 
that the FAA administrator had “all 
the authority he will need. Tire bill 
also gives Congress the opportunity to 
participate in this worthwhile develop- 
ment program.” He said precedent for 
the measure is found in the 1950 law in 
which Congress urged the development 
of turbine-powered transport aircraft. 
The bill authorizes FAA to draft spe- 
cifications for such an airplane, provide 
operational testing, and to help finance 
development. 

He said the actual degree of FAA and 
CAB participation could be worked out 
once the manufacturers submitted de- 
tailed proposals for the aircraft. 


the terms of requests for proposals dis- 
tributed to the industry last month 
(AW Aug. 19, p. 37). The requests for 
proposals established design and fiscal 
requirements of the program and stipu- 
lated Jan. 15 as the deadline for the 
design competition phase. 

Industry has been skeptical of its 
ability to undertake the 25% develop- 
mental costs of the project as proposed 
by President Kennedy. However, FAA 
has pointed out that submission of pro- 
posals in the design competition does 
not commit any manufacturer to the 
financial terms of the program. Con- 
tracts will be awarded in May after an 
analysis of the proposals. 

At present. Boeing and North Ameri- 
can jointly hold six FAA study contracts 
valued at $1.7 million for various re- 
search programs on supersonic transport 
materials and structures. 

But Boeing has no plans to combine 
with North American in its bid for the 
prime contract. 

A Lockheed spokesman said that 
while a joint effort with another manu- 
facturer might develop later, the com- 
pany is planning to undertake the pro- 
gram initially as the single prime airline 
contractor. 


Six Firms to Enter SST Contest 
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AMERICAS MOST SUCCESSFUL SHIPPERS SPECIFY AIR EXPRESS 



“Air Express saves us a week in 
fashion-trend spotting-and that can 
mean success or failure to us!’ 


AIR EXPRESS DIVISION OF 


FAA Studies Crew Service Revisions 

Washington— Federal Aviation Agency is exploring the possibility of introducing 
major revisions in rules governing maximum hours of service for airline crews. In 
soliciting industry comments on the proposed changes. FAA is emphasizing these 
points: 

• Use of on-duty time together with flight time to determine maximum hours of 
that is necessary- to prepare for flight time. 

do not prescribe daily rest periods for flight crews as long as they do not exceed 
specified flight duty in any 24-hr. period. On the other hand, according to the FAA. 

• Flight-time rules should be extended to include cabin attendants. FAA reasons 
that while cabin attendants are not engaged in the actual operation of aircraft, they arc 

high degree of skill and competence.” FAA holds that rales should be adopted to 
prevent stewards and stewardesses from becoming overly fatigued. 

• Specific maximum S3fe limits of daily flight operations should be re-assessed. FAA 
said that under existing conditions, a single flight crew may be engaged in domestic 
operations for 8 hr. of flight duty without an intervening rest period, while a flight 
crew in international operations may be scheduled for as long as 12 hr. FAA con- 

FAA has found that flight time rules have been subject to numerous interpreta- 
stringent” or “too broad to be effective in preventing crew fatigue." 


All-Cargo Air Carriers Ask CAB 
To Ease Competition From Trunks 


Air Express 
helps Leslie Fay 
move as fast as 
a woman’s 
mind changes. 

Quick check-out is the basis on 
which Leslie Fay produces a 
line of re-order dresses. Using 
Air Express, they make over - 
night shipments of selections 
from their line to fast-action 
stores throughout the country. 
(Air Express can offer this 
speed because it has official 
priority with all 38 scheduled 
airlines.) 

Within five days, instead of the 
usual two weeks, Leslie Fay 
has the trend spotted. Knows 
which dresses to swing into 
production on. “Saving only 
one week can often make the 
difference between success 
and failure for a season.” 

Air Express also helps Leslie 
Fay deliver dresses for store 
fashion shows, ad preparation 
and sudden demands. “It 
builds goodwill to use the fast- 
est shipping method.” You 
can do the same. 



Washington— Broad-scale elimination 
of both civilian and military air cargo 
competition is being sought by three 
all-cargo carriers that face the prospect 
of a sharp drop in Military Air Trans- 
port Service contracts. 

Slick Airways, Riddle Airlines and the 
Flying Tiger Line made this infoniral 
proposal to the Civil Aeronautics Board. 
They warned that an expected cutback 
in MATS business will mean "certain 
death” to them unless measures are 
taken to alleviate the present volume 
of competition in the cargo field. 

Their concern is heightened by the 
U. S. Air Force order for 132 C-141 
StarLiftcr freighters, the first squadron 
of which will be delivered to MATS in 
June 1963 (AW Aug. 26. p. 30). 

Main thrust of their argument for re- 
duced competition is that major trunks 
have been losing money on cargo car- 
riage for several years and subsidizing 
their losses through passenger revenues. 
American, United, Trans World and 
Eastern, which have routes competitive 
with the all-cargo airlines, last year lost 
a total of S3 3 million in cargo opera- 
tions, they pointed out. 

Such losses are unjustified, they said, 
and have been caused by an excess 
capacity problem created by the trunks, 
which are willing to suffer losses in 
order to defeat the Board's decision to 
establish a "specialized” all-cargo in- 
dustry. Slick and Flying Tiger were 


awarded permanent all-cargo, east-west 
routes bv the Board last year. Riddle 
has a temporary north-south certificate. 

Trunk carriage of cargo should be 
limited to “belly cargo," with all bulk 
freight relegated to the all-cargo "spe- 
cialists," the proposal stated. Trunks 
requiring more capacity for larger ship- 
ments could purchase it at a wholesale 
price from the all-cargo airlines and re- 
sell it to the shipper. 

As a matter of public policy, the pro- 
posal stated, the CAB should hold an 
investigation to resolve the proper roles 
of the all-cargo and passenger carriers in 
this manner: 

• Set forth the detailed functions of 
each carrier, pennitting them to under- 
take what they are best equipped for. 

• Designate all-cargo carriers as the sole 
bulk freight carriers and wholesalers of 
all-cargo service, leaving the trunks with 
cargo carried only on passenger aircraft. 

• Urge the Post Office to experiment 
with transcontinental and north-south 
routes for the carriage of bulk mail from 
post office to post office. 

• Urge the Post Office to change the 
allocation rules for first-class mail to set 
arrival, rather than departure times as 
the governing criteria. 

• Establish a policy so that Defense 
Dept, air cargo traffic is handled by all- 
cargo carriers. This provision would ap- 
ply to Logair, Quicktrans and MATS 
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SHORTLINES 


AIRLINE OBSERVER 

► Federal Aviation Agency's decentralization program appears to be working 
in reverse, and has been tabbed bv industry as the "disorganization pro- 
gram.” Even as the agency plans to send about 600 Washington personnel 
into the field, it has quietly closed its altitude advisory’ service maintained 
for the Strategic Air Command at Kansas City. Mo. As a result, about 50 
FAA personnel will be transferred into Washington from the advisory 


► Sen. Edward M. Kennedy (D.-Mass.) exerted new pressure last week for 
legislation that would override the Civil Aeronautics Board decision to with- 
draw Northeast Airlines from the New York-Florida route (AW Sept. 9, 
p. 41). Armed with petitions protesting the Board decision, which bore 
some 200,000 signatures collected bv Northeast Airlines, Sen. Kennedy 
again pledged to continue to fight for the routes. Little congressional inter- 
est in Kennedy's drive has been aroused, except in the New England delega- 
tions, suggesting that the legislation has a dim chance of being passed. 

► Flying Tiger Line and New York Central Railroad have signed a joint 
rail-air freight agreement that will permit shippers to use facilities of both 
carriers under a single bill of lading as though they were dealing with a single 
transportation company. The service will be available to 35 communities 
in the Albany-Troy-Schenectady area served by New York Central and 250 
West Coast cities that are covered by Flying Tiger Line and connecting 
track carriers. 

► Soviet efforts to improve Aeroflot’s over-all payload factor by boosting 
airmail volume are showing meager results for the second straight year. In 
the Russian Republic, which has more than half of the USSR's population 
and over 75% of its area, Aeroflot’s mail tonnage during the first half of 
1963 was up only 3% over the same period last year. This compares with 
a reported 8.5% growth in the Russian Republic’s over-all industrial output 

► CAB staff’s drive for a division of markets for U.S. carriers on international 
routes (AW Aug. 5, p. 41) ran into some government opposition last week. 
In a New York speech. G. Griffith Johnson, assistant secretary of state for 
economic affairs, said, “the President’s statement [policy on international 
air transportation] gives no color of support for the division of markets or 
for intercarrier or intergovernmental arrangements to control capacity offer- 
ings in advance. Our writ . . . does not run beyond our own carriers and our 
own bilateral agreements.” 

► British Overseas Airways Corp. has installed the first transatlantic electronic 
reservations system between the U.S. and Europe. Equipment enables 
reservations staff in New York to query a master computer in London, which 
can handle up to 8,000 queries an hour, on available seats on BOAC flights 
throughout the world. 

► Hungary is planning to build a large heliport at the mushrooming Danube 
River port of Csepcl, south of Budapest, which handles boats from the Soviet 
Union. Bulgaria, Rumania, Czechoslovakia and Yugoslavia. Russian-built 
transport helicopters will flv passengers to downtown Budapest and other 

points. 

► United Air Lines President W. A. Patterson last week gave his views on 
the supersonic transport program. Patterson said he felt United had a seven- 
year lead time to "jell our thoughts and be ready for some decisions." He 
said it was far too early to reach final decisions, but that “it is never too early 
to analyze the problem that SST’s will create as far as route structure is con- 
cerned . . .” He implied that United is not yet ready to order a supersonic 
transport, and that those carriers which are “purported" to have ordered the 
Concorde have done so as a protective measure at little risk to themselves. 


► Aeroflot claims to har e carried a half- 
million passengers on its route between 
Baku and the off-shore Caspian Sea oil 
center of Ncftianyc Kamni (Oil Rocks) 
during the past three years. Eleven- 
passenger Mil M-4 helicopters cover the 

pared with 6-7 hr. bv boat. 

► Air Freight Forwarders Assn.’s fair 
trade practices code was approved by 
the Civil Aeronautics Board last week. 
Chief purpose of the code is to con- 
demn the use of unfair tariffs and mis- 
representations that would deceive the 
public. 

► British European Airways paid SI 0.4 
million in commissions to travel agents 
and other airlines during the fiscal year 
ending Mar. 31. Passenger revenues for 
the period totaled SI 19.7 million. 60% 
of which was generated by travel agents. 

► CAB has proposed a rule requiring 
that passenger names and addresses ap- 
pear on all manifests of charter flights. 
Purpose is to aid CAB’s bureau of en- 
forcement in the location of passengers 
for interviewing to detennine that char- 
ter flights meet all regulators' require- 
ments. 

► Federal Aviation Agency has ap- 
proved a 400-lb. increase in the payload 
of the Sikorsky S-62 helicopter. Newly- 
certificated gross weight is now 7,900 
lb. with approval to operate at 8,000-lb. 
on special projects such as powerline 
construction or other cargo sling opera- 


► Iberia Air Lines of Spain will expand 
its transatlantic flights to Madrid to a 
total of seven weekly beginning Nov. 
1 . At present, no flights are scheduled. 

► United Air Lines has signed an inter- 
line agreement with Korean National 
Airlines, making it possible for a single 
ticket to cover transportation over 
routes of both carriers. 

► Western Air Lines showed a S1.008,- 
000 net profit for July, the first month 
in the carrier’s history that profits have 
passed the Sl-million mark. Previous 
record was $942,000, reported in June 
of this year. 

► "Visit U. S. A.” tariff has been ap- 
proved by CAB. It peimits foreign visi- 
tors to fly on all routes of all local serv- 
ice carriers but Trans-Texas Airways and 
on Alaska Airlines for a period of 15 
days at $100 per person, or 45 days for 
$200. A 50% discount is allowed for 
persons under 21 accompanied by par- 
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Tough guy 


The toughest proving ground for any aero-engine is in 
trainer aircraft, where the Bristol Siddeley Viper gas 
turbine made its reputation. In seven years Viper- 
powered trainers have entered service in six Air Forces 
of the world. Add to this the fact that Vipers have also 
featured in nine other types of aircraft including execu- 
tives, research aircraft and fighters and you have world- 
wide proof of ruggedness and reliability. 

The sheer simplicity of the Bristol Siddeley Viper is 
the basic reason for its reliability and ease of handling. 
It has also been a major feature in the rapid development 
of the engine from its original rating of 1 ,575 lb. The latest 
version, the Viper 20, is rated at 3,000 lb thrust and 


powers the Hawker Siddeley 125 and the Piaggio/ 
Douglas PD S08 executive jets. The engine is now under 
development to even higher thrusts. 

An extensive service organisation exists for the benefit 
of the operators of Bristol Siddeley engines and full 
servicing facilities are available throughout the Americas. 

Bristol Siddeley Engines Limited. Aero-Engine 
Division: PO Box 3, Filton, Bristol, England. 

J? — zmL — 

BRISTOL SIDDELEY SUPPLY THE POWER 



NASA, Chrysler Trimming Weight of S-l 


By George Alexander 

Miclioud, La,— Chrysler Corp. and 
the National Aeronautics and Space 
Administration are trimming more than 
1 S.OOO lb. from the Saturn S-l booster 
in re-designing the unit as the first 
stage of both Saturn 1 and IB launch 
vehicle configurations. 

In modifying Chryslcr's contract, 
NASA’s Marshall Space Flight Center 
directed that both the original S-l and 
the new S-1B versions were to be built 
on the same production line with only 
minor changes to the heavy tooling in- 
stalled at this NASA-owned plant. 
Manufacture of the two models will be 
inter-leaved from November, when the 
first S-1B is begun, through mid-1965. 
When the last S-l is completed, to main- 
tain manned space flight schedules. 

Marshall does not plan to order any 
more S-l stages after S-l -116. the last 
presently planned operational unit of 


the booster. The center, however, prob- 
ably will continue to fly Saturn 1 
launch vehicles for many years to come. 
It is expected that the center will sub- 
stitute the S-1B for the S-l in the Sa- 
ium 1 configuration and retain the S-4 
second stage as a standard upper stage. 

An S-1B S-4 launch vehicle could 
carry at least 2,000 lb. more into earth 
orbit than an S-l S-4 configuration. 
This basic booster probably will be 
equipped with two different inter-stage 
adapters, one for S-4 and the other for 
S-4B second stages. 

Re-design of the S-l stage into the 
S-1B primarily is an exercise in weight 
reduction. By the admission of various 
Marshall officials at different times in 
the past, the original S-l stage was con- 
servatively designed and. as a conse- 
quence. now is heavier than required. 
When the first flights of the stage 
supported this conservative design, Mar- 
shall decided that some weight could be 


shaved from the unit with safety and 
still improve payload capacity. 

It has been estimated, according to 
Chrysler Space Div. engineers, that 
every pound pared from the S-l booster 
will yield an additional 0.13 lb. for the 
payload. The 18,000 lb. to be removed 
from the S-l, therefore, will provide an 
extra 2,300 lb. for the Apollo spacecraft 
to use in earth-orbit missions. 

Late last autumn, Marshall gave 
Chrysler advance notice that the S-l 
would be redesigned for the S-1B con- 
figuration and told the company not to 
plan beyond eight Block-2 units of the 
S-l. In February, Marshall sent a re- 
quest for proposal to Chrysler and iden- 
tified three areas, including sub-sec- 
tions, where it was to reduce weight: 
• Structure was to be reduced by 10.5S4 
lb. This included replacement of seven 
of the Block-2 S-l 's eight fins (one fin 
was to be left as it was) for a projected 
saving of 2,566 lb.; elimination of the 
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SPIDER BEAM ASSEMBLY IS JOINED TO FORWARD END of the lOS-in.-dia. liquid oxygen tank (above, left and right) in assembly of 
Saturn S-l booster, designated SA-10 by NASA’s Michond plant. Center lOS-in.-dia. tank is first of nine to be attached to the thrust struc- 
ture (below) as booster SA-8 nears completion on next assembly fixture. Chrysler Corp. and NASA arc trimming more than 18,000 lb. 
from the Saturn S-l booster. Future versions will have S-1B as first stage, using same production lines with few changes. 





IF YOU NEED A DRIVE WITH 

Tremendous Torque in a Tiny Package . . . 

HARMONIC DRIVE* HAS IT! 



•A MAJOR BREAKTHROUGH IN THE SCIENCE OF MECHANICAL POWER TRANSMISSION 



HARMONIC DRIVE DIVISION 


United Shoe Machinery Corporation 



S-4's liquid hydrogen vent lines and 
supports for 715 lb.: resizing of the 
thrust-bearing tail section for 1,747 lb.; 
re-design of the engine compartment 
heat shield; reduction of material gages 
on the propellant tanks for 1,933 lb., 
and trimming and cleanup of the eight- 
legged spider beam assembly for 3.623 
lb. 

• Propellant system was to be trimmed 
by 1.316 lb. This included 340 lb. less 
of thermal protection on the fins, 
around the engines and other boat-fail 
areas; elimination of the 960 lb. liquid 
oxygen-solid oxygen (known as LOX- 
SOX) disposal system, and transfer of 
eight gaseous oxygen check valves from 
the booster to ground support equip- 

In the last area, Marshall also di- 
rected Chrysler to lower the pressuriza- 
tion level on the five liquid oxygen 
tanks from 60 psia. to 46 psia. to save 
361 lb.; to substitute helium for nitro- 
gen in pressurizing the four fuel tanks 
and save 540 lb., and to eliminate the 
gaseous nitrogen pressurizing svstem 
which drives the LOX-SOX system and 
thereby pick up another 174 lb. 

These last three items, amounting to 
1,075 lb., are not deductible from the 
dry weight of the S-l since they are not 
added until the time of launch. At time 
of thrust decay, however, the over-all 
Saturn IB would see a weight difference 
between two different pressurization 
levels in its tanks. 

• Instrumentation system was to be re- 
duced by 3,350 lb., largely as a result of 
the vehicle's status changing from re- 
search and development to operational. 
It therefore no longer required the same 
degree of performance monitoring. 
Savings were expected to come from 
elimination of the movie and television 
cameras (1.103 lb.) and reduction of 
measuring and electrical svstems by 
2.247 lb. 

Although Marshall had initially only 
planned to cull about 1 5,250 lb. from 
the S-l. it soon became apparent to 
both the center and Chrysler, as they 
delved into the fine details of the stage, 
that even larger savings were possible. 

Chrysler studied every square inch of 
the S-l and suggested further cuts, most 
of which were approved by the NASA 
center in a series of re-design reviews. 

Using the target weight in the bid 
request as a guideline. Chrysler went to 
work. The center did not stipulate the 
ways and means of each cut, leaving 
some discretion to Chrysler. Marshall 
did reserve the right to review each 
proposed reduction before authorizing a 
change. 

Chrysler first looked at the engine 
compartment heat shield and the for- 
ward spider beam assembly. The shield 
is made of expanded corrugated steel on 
a steel slab in the original S-l design. 
It will be replaced by a brazed stainless 
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steel honeycomb filled with a NASA- 
developed ceramic material on the heat- 
facing side and backed by a second steel 
honeycomb layer on the tank side. 

The new shield is expected to save 
at least 3S5 lb. over the original design. 

In the spider beam area, which in- 
cludes the eight-legged beam assembly, 
a covering seal plate and 45-deg. fair- 
ing retro-rocket mounting and cases, 
Marshall had hoped to save 3,623 lb. 
hollowing the center’s instructions, 
Chrysler will clip 25 in. off the end of 
each of the eight beams and shave be- 
tween A and i in. from the flanges and 
webs of the grade— which are 7075 
aluminum I-beams. 

Ihe savings are expected to total 
more than 1,400 lb. 

Seal Plate 

The seal plate atop the spider beam, 
designed to prevent leaks from the sec- 
ond stage dropping on the booster, will 
be changed from eight two-piece gores 
to eight single gores. The difference is 
expected to be about 280 lb. 

A 45-deg. fairing, which had 
smoothed the 257-in.-dia. airframe of 
the S-l booster into the 220-in.-dia. 
frame of the S-4 second stage, will be 
completely eliminated for a saving of 
about 1,300 lb., or more than 500 lb. 
above the figure Marshall had first esti- 
mated. 

This fairing will not be required with 
the 260-in.-dia. S-4B stage. 

Marshall told Chrysler to move the 
S-IB retro-rockets, their supports and 
casings, from the ends of the eight- 
legged spider beams to the interstage 
adapter. This adapter is the responsi- 
bility of, and its weight is charged to, 
Douglas Aircraft Co. as second-stage 
(S-4B) manufacturer. 

Total weight of all retro-rocket- asso- 
ciated hardware is about 1,600 lb. 

Chrysler expects a saving of about 
4.400 lb. from the spider beam assem- 
bly of the S-l; this figure is about 800 
lb. greater than the initial estimate of 
3.623 lb. 

Largest weight saving will come from 
a re-design of the aerodynamic fins 
around the base of the S-l booster. 
The first of the Block-2 boosters, 
SA-5, is scheduled to be launched from 
Cape Canaveral late this year and will 
carry stabilizing fins. 

Dyna-Soar Use 

Four of the fins are about 121 sq. ft. 
each and four are stubs about 53 sq. ft. 
each. The fins were incorporated into 
the design of Saturn several years ago 
when it appeared that USAF might use 
a Saturn 1 vehicle for its Dyna-Soar 
spacecraft. 

They were deleted after USAF de- 
cided on the Titan 3 vehicle for the 
manned, winged spacecraft instead of 
the Saturn 1, but were restored to the 




BARREL AND OUTRIGGER of thrust structure assembly are joined on a jig (above). Barrel 
takes thrust of four inboard H-l engines. Alternate outriggers take thrust of four outboard 
H-ls. Completed thrust structure (below) shows eight outriggers and center barrel. Struc- 
ture is positioned on one of two present booster assembly fixtures. Plans call for addition of 
a third at Michoud. NASA plans to use same production facilities for future Saturn. 




Motion study. Induced rotation of a Manned Orbital Research Laboratory under study by NASA, 
which would provide artificial gravity for its crew, could also introduce unwelcome twist, tumble, spin and 
wobble in space. □ Because these motions can best be arrested by precision stabilization, Sperry is under 
contract to NASA Langley Research Center (l) to make dynamic analyses of the types 
of motion which may be encountered; ( 2 ) to derive control laws which maybe applied to 
the resultant problems; ( 3 ) to generate control concepts which will guarantee station sta- 
bility. □ Because orbital times up to a year are under study, a manned station presents 
a unique challenge in control. Sperry experience in gyroscopics, aerospace control, un- 
dersea stabilization logically suits us for the task. General Offices:Great Neck, New York. 



SATURN SA-10 BOOSTER nearing completion point (above) can be rotated so that extra 
oxidizer and fuel tanks can be lowered for assembly by overhead cranes. Crane (below) is 

either end of assembly area. Men can install such subsystems as the glass fiber primary 
pressurization spheres visible in spider beam assembly above. Ducts running along the two 

presently planned S-l stages is designated S-l-116? and is dire for completion in mid-1965. 
S-1B booster will then be substituted using almost identical production facilities. 



mate, the fins would have been changed 
only slightly from the rib-spar stub types 


design later for stability. On the Block-2 
units, the fins are of conventional spar- 
rib aircraft construction. On the S-1B 
fins, all eight of which will be about 53 
st|. ft. each, a shear box will replace 
these ribs and struts. 

The box, which is 50 lb. lighter alone 
than the hold-down strut in the original 
design, is expected to be adequate to re- 
strain the vehicle for those seconds at 
the moment of launch when the eight 
11-1 engines are run up to full power 
before commitment to (light. The bal- 
ance of the 1 lO-in.-span. 45-deg.-swept 
fins— beyond the hold-down point, 
which is 37 in. out from the side of 
the booster— is extremely simplified 
and lightweight. 

Further adding to the weight reduc- 
tion of the re-designed fins is the com- 
plete elimination of three 82-ft.-long 
liquid hydrogen vent lines. The starting 
sequence of the Pratt & Whitney RL-10 
engines in the S-4 second stage requires 
a flow of both liquid oxygen and liquid 
hydrogen in the injector domes of each 
of the six engines prior to ignition. The 
liquid oxygen chill-down fluid is dis- 
posed of through the LOX-SOX system. 

Hydrogen leases the domes through 
special chill-down side valves, so as to 
preclude mixing with the liquid oxygen 
before ignition is planned, and ducted 
through these 82-ft. lines down along 
the outside of the S-l booster and 
dumped overboard from the base of the 
first stage. 

These lines mil into three of the four 
stub fins of the Block-2 S-ls, where they 
are angled out approximately 30 deg. 
from the vehicle's centerline. This 
avoids pouring the gas into the hot ex- 


haust of the engines. 

Use of lightweight fins, incorporating 
shear boxes, and elimination of the 
liquid hydrogen vent lines arc expected 
to add up to a weight saving of about 
6,100 lb., compared with the initial 
estimate of 3,280 lb. In the original esti- 


of the Block-2 S-ls. 

Thus, the decision to proceed with a 
shear-box type amounted to a significant 
weight reduction. 

In the tail section, where the thrust 
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Toughened to live with a nuclear neighbor 


This is Leach's newest Satellite Tape Recorder. It is 
built to resist the radiation from SNAP-10A (System 
for Nuclear Auxiliary Power). 

A two channel, miniature, hermetically sealed re- 
corder, Model 2200 was tested this year during the 
development program at the Nuclear Aerospace Re- 
actor Facility in Forth Worth. The final results tell the 
story -the complete recorder was successfully irradi- 
ated to the ultimate design goals - a radiation dose 
of 1 x 10 13 neutrons/cm 2 and 1 x 10 8 carbon rads. 

Capable of recording up to 136.2 minutes of DC to 
128 cps square wave data, this nuclear-hardened 
satellite tape recorder weighs a mere 10.5 pounds 
and takes up only 304 cubic inches of space. 

Other Leach Satellite Recorder/Reproducers, hard- 
ened for operation in the Van Allen Belt, are now in orbit. 


They're storing quantities of data and playing that 
data back when and where it’s needed. Soon this 
newest member of the Leach recorder family will also 
be in space . . . operating in a radiation environment 
near a nuclear reactor! 

Leach is a leader in developing nuclear-resistant 
telemetry equipment and relays of all sorts. We'll be 
glad to share our findings with you. A collect call or 
letter to Leach is a good place to start. 


CONTROLS DIVISION 

717 N. Coney Ave. 

Azusa, California-Phone 334-8211 

CORPORATION j 



Saturn Designations Changed by Marshall 


Michoud, La.— Designations of the various Saturn launch 
vehicles and stages were revamped earlier this year by NASA’s 
Marshall Space Flight Center. Without any indication of how 
long these designations will remain valid, they arc at present: 

• Saturn 1. Smallest and earliest of the three Saturns. the 1 has 
two versions— Block-1 and Block-2. Block-1, solely a research 
and development vehicle, has a live S-l booster and dnmmv 
S-4 and S-5 upper stages. Block-2, which will include both 
R&D articles and operational vehicles, consists of an S-l booster 
and an S-4 second stage. Its payload capacity is 20.000 lb. in 
earth orbit. 

• Saturn IB. The intermediate Saturn, this vehicle consists of 
the S-1B booster (see story) and S-4B second stage. Payload 
capacity is 32,500 lb. in earth orbit. 

• Saturn 5. Largest and the only three-stage vehicle presently 
projected by NASA, the 5 consists of an S-1C booster, S-2 
second stage and S-4B third stage. Payload capacity is 240,000 
lb. in earth orbit and 90,000 lb. in lunar orbit. 

The stages and their manufacturers are: 

• Chrysler S-l. Like the launch vehicle of which it is the 
booster, the S-l conics in two versions— Block- 1 and Block -2. 
Only four Block-1 stages were built and these, designated 
SA-1, -2, -3 and -4, respectively to indicate their research and 
development character, were flown on short ballistic flights 
from Cape Canaveral on Oct. 27, 1961, Apr. 25. 1962, Nov. 
16, 1962, and Mar. 28. 1963. The eight Rocketdvne H-l 
engines powering the Block-1 units were rated at 165,000 lb. 
thrust each— a stage thrust of 1.32 million lb. Block-2 S-l first 
stages will be the boosters of the operational Saturn 1 launch 
vehicles. They carry the up-rated H-ls of 188,000 lb. thrust 
each for a stage thrust of 1.5 million lb. with a load of 850.000 
lb. of propellants. Block-2 units carry 100.000 lb. more RP-1 
and liquid oxygen than Block-ls. They also include stabilizing 
fins around the boat tail. There will be six research and develop- 
ment Block-2 S-ls, SA-5 through SA-10, and six operational 
units, S-l-111 through S-l-116. Chrysler is building two of the 
research boosters, SA-8 and SA-10, and all of the operational 
units. Marshall has about finished building the last of its 
eight R&D boosters. 

• Chrysler S-1B. Basically, the S-1B is a lightweight version of 
the Block-2 S-l with a dry weight of about 90,000 lb., com- 
pared with the 105,000 lb. Block-2s. Chrysler will build all 
12 S-lBs presently under contract. The first four boosters are 
considered research and development flight test articles and the 
rest operational stages. S-1B stages are designated S-1B-201 
through S-1B-212. All S-ls— Block-1, Block-2 and -IB— are 
257-in. in dia. and stand about 82 ft. tall. Block-2 and -IB 
stages, however, lack the 6 ft. long forward skirt of Block- 1 
boosters and their tanks are lengthened correspondingly. That 
accounts for their greater propellant capacities. S-lBs have 
eight stub fins of the same size for aerodynamic stability, while 
Block-2 boosters have four large and four stub fins. 

• Boeing S-1C. Largest single stage in NASA's inventory, the 


Boeing S-1C is the booster for the three stage Saturn 5 launch 
vehicle. It has a diameter of 33 ft., stands 138.5 ft. tall, has a 
dry weight of about 270,000 lb. and a fully fueled weight of 
about 4.6 million lb. It is powered by five Rockctdyne F-l 
engines rated at 1.5 million lb. thrust each,— a stage thrust of 
7.5 million lb. Marshall will build three test units— S-1C-T 
(static test), S-1C-C (structural test) and S-1C-D (dynamic 
test)— as well as the first flyablc booster. S-1C-1. Boeing will 
f cture (AW Aug. 17, 1962, p. 52) one ground test 
article, S-1C-F (facilities checkout) and nine flight boosters, 
beginning with S-1C-2. 

• North American Aviation, Inc., S-2. Second stage of the 
Saturn 5 launch vehicle, the S-2 stands about 82 ft. tall, 33 ft. 
in dia., and is powered by five Rocketdvne J-2 engines of 200,000 
lb. thrust each, giving a stage thrust of 1 million lb. Its pro- 
pellants arc liquid hydrogen and liquid oxygen. North Ameri- 
can’s Space and Information Systems Div. will build 10 flyablc 
S-2s, plus several ground test stages. 

• Douglas S-4 and S-4B. S-4 is the second stage of the Saturn 1 
launch vehicle. Powered by six Pratt Sr Whitney RL-10 engines 
of 15,000 lb. thrust each, the S-4 has a total thrust of 90,000 
lb. It is 220-in. in dia. and 40 ft. long. It weighs about 
11,000 lb. dry and 111.000 lb. full loaded. Like all Saturn 
upper stages, it burns liquid hydrogen and liquid oxygen. The 
S-4B is a big brother in every respect— it is 260-in. in dia., 58-ft. 
long, can cany 230,000 lb. of hydrogen and oxygen and is pow- 
ered by a single J-2 engine for a stage thrust of 200,000 lb. 

The S-4B will be used as the third stage of the Saturn 5 
launch vehicle and the second stage of the Saturn IB. Douglas 
will build nine flight S-4s and four ground test versions of its 
smaller stage. It presently is contracted to build 14 S-4Bs, 
although the figure is certain to be increased, considering the 
fact that there are 10 Saturn 5 and 12 Saturn IB launch vehicles 
planned, for a total predictable S-4B requirement of 22 stages. 

S-5 is the Centaur stage and might someday sec use as the 
third stage of cither the Saturn 1 or IB launch vehicle. There 
once was an S-3 stage, but it never progressed beyond a paper- 
work study at the Marshall Center. 

This stage, which would have been powered by two J-2 
engines, was considered several years ago when Marshall planned 
a five-stage C-3 vehicle consisting of an S-l booster and S-2, 
S-3, S-4 and S-5 upper stages. It has been the center’s practice 
to discard a designation along with a rejected stage or launch 
vehicle, rather than re-title all of the engineering documents of 
the next stage or launch vehicle. This also avoids the pitfall 
of inadvertently mixing the discarded stage’s documents with 

Thus, the S-4 did not become the S-3 when it was scrapped, 
although it did move up to become the second stage of the 
Saturn 1. Similarly, the Saturn 5 is the fifth launch vehicle 
configuration considered by Marshall, although it was the next 
vehicle approved by NASA after the Saturn 1. The Saturn IB 
program was upproved after the 5’s inception. 


of the eight Rocketdvne H-l engines is 
transmitted to the five thrust-bearing 
liquid oxygen tanks, Chrysler will em- 
bark on a gage reduction campaign to 
reduce weight. Over-all, the company 
will machine an average of 15% off the 
many webs, shear plates, rings and forg- 
ings in this massive structural assembly 
to realize a weight saving of about 2,300 
lb. The initial estimate was 1,747 lb. 

The thrust structure consists of a 
heavy cylindrical center section, called 
the barrel, eight tapered box units. 


called outriggers, and top-and-bottom 
heavy thrust rings. 

Gage thickness of the five oxidizer 
tanks and four fuel tanks also will be 
reduced in the unpressurized skirt areas 
at the forward and rear ends of the cylin- 
ders. Marshall had thought it would be 
possible to shave 1,933 lb. from the 
tanks, but Chrysler presently estimates 
that a total of only 1,852 lb. can be 

Both the center and the contractor 
are still working on the re-design of the 


tanks, but they are considering enter- 
ing the pressurized internal volumes of 
the tanks, where the propellants are 
stored, to look for further weight re- 
ductions. 

LOX-SOX is the oxidizer part of the 
RL-10 engine chill-down operation. 
Basically, it consists of a series of high- 
pressure nitrogen gas spheres and a series 
of manifolds in the interstage space be- 
tween S-l and S-4. Gaseous nitrogen 
purges the manifolds, which are posi- 
tioned beneath the bell nozzles of each 
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HOW WEATHER SATELLITE PHOTOS LIKE THIS 


ARE IMPROVING DAILY FORECASTS FOR YOU 


Military defense agencies count on swift Bell System communications 
to receive weather information from space and around the world 

(NMC) near Washington, D. C., every 


The latest weather information is vitally 
important to our military defense teams. 
It affects both daily decisions and plan- 
ning for the future. It helps determine 
daily Air Force flight patterns, missile 
flight planning, and maj or troop deploy- 
ments. Weather forecasts will pinpoint 
areas likely to receive atomic fallout in 
case of enemy attack. 

Weather data is collected around the 
world by ships at sea, planes and. most 
recently, satellites which photograph 
large areas of the earth below. 

For defense purposes, this data must 
be collected and analyzed rapidly- Fast 
Bell System communications speed tor- 
rents of it to processing centers such as 
the National Meteorological Center 


hour around the clock. At NMC, the 
data is fed into a computer which ana- 
lyzes it electronically. The output is 
plotted automatically into maps of the 
weather conditions in the Northern 
Hemisphere— doing in minutes what pre- 
viously took hours by hand. 

The weather findings are then flashed 
to military installations at home and 
abroad. The Bell System plays a major 
part in rushing them to the men making 
important defense decisions daily. 

With the help of fast, dependable Bell 
System communications, military ex- 
perts benefit from the nation’s progress 
in the techniques of collecting, studying 
and distributing weather information. 


BELL TELEPHONE SYSTEM 




of the six RL-10 engines, to flush all 
explosive contaminants. The chill-down 
sequence then begins, with LOX flow- 
ing through the injectors into the en- 
gines and pouring into the manifolds. 

As the LOX expands into the rarefied 
atmosphere at which this operation oc- 
curs-about 90-100 mi. altitude— it turns 
into solid ice-like oxygen (SOX). Nitro- 
gen is used to dump this oxygen over- 
board through the interstage structure. 
Since the J-2 engine in the S-4B stage 
does not use this chill-down sequence, 
the LOX-SOX system, along with the 
liquid hydrogen vent lines, can be dis- 
carded. LOX-SOX weighs 1,040 lb. 

Research and development instru- 
mentation systems, and associated elec- 
trical power systems, will be reduced 
in three steps. Only 85 lb. of sensors 
will be dropped from the first two S-1B 
vehicles, as they' are considered to be 
flight test articles. The next two S-1B 
boosters, also R&D units, will discard 
an additional 1,420 lb. of instrumenta- 

The first of the operational S-lBs, 
S-1B-205, will shed still another 1.892 
lb. of instrumentation. All totaled, 
Chrysler will eliminate nearly 3,400 lb. 
of monitoring and measuring systems. 
The original svstem weight estimate was 
3,350 lb. 

Reduction of gas pressurization levels 
in both the liquid oxygen and RP-1 
tanks will not be counted against the 
dry-weight reduction of the S-l, since 


these tanks are not pressurized until 
there is a full load of propellants aboard, 
shortly before launch time. The differ- 
ence in pressure levels, however, 
amounts to another 1,075 lb. less 
weight for the booster to lift. 

All together, the estimated reductions 
amount to slightly more than 18,000 
lb. Chrysler will make the reductions 
in three incremental steps, beginning 
with slightly more than 12,000 lb. 
to be taken from the first two S-lBs, 
about 17,500 lb. from the third and 
fourth flight boosters, and finally achiev- 
ing the 18,000 lb. goal by the flight of 
the first operational S-1B. 

Chrysler project engineers and man- 
agement personnel stress that they and 
their Marshall counterparts are taking 
every precaution to insure that the re- 
liability of the S-l booster is not jeop- 
ardized by the weight reduction pro- 
gram. 

Saturn IB launch vehicles will be used 
in the 1966-1967 period to fly Apollo 
spacecraft in earth orbit training mis- 
sions. Apollo will consist of command, 
sendee and lunar excursion modules, 
with a small amount of propellants in 
the latter two. 

The three-man crews will practice 
translunar turn-around and lunar orbit 
rendezvous. It is expected that the 
command and service modules will have 
been flight-proven aboard the Saturn 1 
launch vehicle by the time the Saturn 
IB enters operation. 


Ames Seeking Industry Analysis 
Of Mars Mission Heat Shielding 


Los Angeles— Heat shield require- 
ments for a manned Mars landing and 
return mission will be analyzed by in- 
dustry for NASA’s Ames Research Cen- 
ter. Proposals for the six-month study 
of flight parameters will be submitted 
today by industry contenders. Contract 
is expected to be a fixed-price arrange- 
ment, with or without incentive provi- 
sions, not exceeding S80.000. 

Prime purpose of the study is to de- 
termine shield weight requirements for 
manned vehicles entering the Mars and 
earth atmospheres at hyperbolic speeds, 
and to expose technical problem areas. 

The manned planetary exploration of 
Mars is considered to be the logical 
step beyond Project Apollo, and has a 
minimum objective of landing men on 
the planet and safely returning them to 
earth. The higher entry speeds asso- 
ciated with this mission will require 
a greater heat absorption or heat dissi- 
pation capability for the shield. In ad- 
dition, the increased attendant radiative 
heating is also expected to complicate 
the definition of the thennochemical 


environment in which the shield will 
operate. 

Earth-entry configurations and veloc- 
ity ranges to be considered in the study 
include: 

• Current Apollo shape with a lift-to- 
drag ratio of 0.5, and an entry velocity 
of 36,000-50,000 fps. 

• Ames M-l, with a lift/drag ratio of 
0.5, and an entrv velocity 36,000-65,000 
fps. 

• Ames M-2, with a lift/drag ratio of 
1.0, and an entrv velocitv of 36,000- 
75,000 fps. 

Vehicle weight for these configura- 
tions will range from 5,000-15,000 lb. 
and vehicle volume from 500 to 1,500 
cu. ft. The lift-to-drag ratio variation 
will be accomplished through roll modu- 
lation. For both earth and Mars, entry- 
range requirements will not exceed tr 
radians with a lOg (earth) maximum 
limit on both overshoot and undershoot 
boundaries. Calculations will be based 
on entrv corridors equal to or exceeding 
10 mi. ' 

Configuration to be analyzed for the 


The PELMEC 
soft answer 
to J1 your 



ation 
problems 


Vehicle stages, stores attachments, 
towlines, tethers, and other struc- 
tures are currently being released — 
instantly and smoothly— with Pelmec 
radial-ball separation devices. 

Completely free of axial force, frag- 
mentation, explosive shock, and 
escaping gases these devices are 
actuated by the propellant-pressure- 
driven motion of an internal release 
piston or electrically by a solenoid. 

Units feature: fast actuation, reli- 
ability, re-usability, and manual- 
operation capability. Illustrated: 
Pelmec Model 1020 Ball -Release 
Separation Bolt. Current designs 
are capable of 30,000-lb tensile load. 


• separation systems 

• propellant-actuated devices 


iPELMECi 

J DIVISION QUANTIC 

L‘ J INDUSTRIES. INC. j 
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Mars entry is the current Apollo shape 
at trim attitudes for lift/drag ratios of 
0.1 and 0.5. Vehicle weight will range 
from 35,000 to 70,000 lb. and vehicle 
volumes will range from 1,000 to 2,500 
cu. ft. 

Another large entry vehicle of arbi- 
trary shape also will be considered for 
the Mars entry, capable of producing a 
lift/drag ratio of 0.1 and having a weight 
of 500,000 lb. and a volume of 1 50,000 
cu. ft., with a maximum diameter of 
60 ft. 

Entry velocity range for all Mars 
entry vehicles will be from 16,000 to 
40,000 fps. 

Associated thermal environment will 
be calculated for a sufficient number of 
entry conditions to establish parametric 
variations. 

Effect of ablation mass loss on the 
trajectory will be considered. 

Flow field and heat transfer distribu- 
tions about the entry vehicles will be 


determined. Calculations will include 
convective and radiative heat transfer 
for both the equilibrium and non-equi- 
librium conditions. Non-equilibrium 
dissociation and ionization, and energy 
transfer along streamlines due to radia- 
tion and absorption, will be estimated. 

Heat-shield material analyzed will in- 
clude phenolic-nylon in equal propor- 
tions as a reference material. Probable 
trends in development of new heat 
shield material for the heating environ- 
ment also will be indicated. 

Analysis of heat shield conditions 
also will include determination of 
amount of ablative material required, 
the amount ablated, depth of degrada- 
tion, and temperature distribution in 
the shield. 

Backface temperature consistent with 
current state-of-the-art bondline tem- 
perature will be used. Effects of in- 
creases in bondline temperature also 
will be considered. 


PREVENTION 

PLUS PROTECTION 


AGAINST JET ENGINE 
FAILURE 
with 
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VIBRATION NEWS 


MB ELECTRONICS ■ A DIVISION OF TEXTRON ELECTRONICS, INC. 
Representatives in principal cities throughout the world 


MB introduces SWEEP RAND0M- 
a new, low-cost method of random vibration testing 


MB Electronics now offers indus- 
try the Narrow Band Sweep Ran- 
dom system. This new technique in 
random vibration testing is designed 
to create stresses and accelerations 
at all levels similar to those provided 
in the more expensive wide band 
random test. It is easy to operate 
and inexpensive enough to be used 
with the smallest simulation test 
system in general use today. 


The new MB SweepRandom meth- 
od reduces thetotal force required for 
wide band testing by sweepingslowly 
over the frequency range with an 
intense narrow band excitation, in 
contrast to the low acceleration den- 
sity excitation of the wide band test. 

This results in a reduction of from 
one third to one half the force rat- 
ings heretofore required for simu- 
lated random vibration tests. Con- 


siderable cost savings are also rea- 
lized with this new MB system. 

The MB Sweep Random system is 
ideally suited fortesting components 
andsub-assemblies of systems which 
might be given a final qualification 
test by wide band random techniques. 

For more detailed information on 
the Sweep Random system write to 
MB Electronics, 781 Whalley Ave., 
New Haven 8, Conn. 


How Goodyear 'Engineered Value” solves today’s flight problems 

FOR THE AIR FORCE FOR THE NAVY FOR PRIVATE FLYING FOR THE MARINES 



ADVANTAGES: Protect radar antenna from wind and 
weather. Can be erected by six-man crews in half 
hour. Can be air-dropped in sections. Inflatable, al- 
ready proved in other radar applications. 


PROBLEM: Re-entry heat of wheels, brakes and tires. 
SOLUTION: Goodyear wire tires and skids. 

ADVANTAGES: Withstands prolonged exposure at 
re-entry temperatures. Highest coefficient of fric- 
tion of any skid system. Shorter landing runs. Gives 
“hottest” aircraft landing capability. 


PROBLEM: Wheel corrosion in naval aircraft. 
SOLUTION: Goodyear plastic wheels. 


ADVANTAGES: Unaffected by marine environment. 
Requires no painting. Competitive with metal wheels 
in areas of weight and cost. Standard inspection 
techniques. Helps protect tires from brake heat. 


PROBLEM: Icing conditions. 
SOLUTION: Goodyear Iceguard. 


ADVANTAGES: Reliable— no moving parts. No main- 
tenance. Patented electrical heating element pre- 
vents cold spots or hot spots. Conforms to wing, tail 
and propeller surfaces. Heats instantly. 


PROBLEM: Protect remote radar antennas. 
SOLUTION: Air-dropped inflatable radomes. 


“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through 
the unmatched capabilities of one of the world’s largest, most experienced manufacturers of air- 
craft components— Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have 
been solving flight problems with “engineered value” products. For more details on how Goodyear’s 
broad capabilities can help solve your problems, too, just fill out and mail coupon today. 


GOODYEAR 

AVIATION PRODUCTS 



Fiber glass 
propellers for 
U. S. Military 
VTOL research plane 

The X-22A Navy Research Vehicle, built by 
Textron's Bell Aerosystems.will be a dual-tan- 
dem, ducted-propeller, VTOL aircraft. It will be 
designed to carry a two-man crew and six 
passengers or a 1200-pound cargo at speeds 
up to 350 mph. 

The unusually light, tough propellers required 
by the X-22A will be developed by Hamilton 
Standard. Each propeller has an integrated gear 
box and ultralight blades constructed of fiber 
glass with a central steel spar. This advanced 
design will make possible considerable weight 
savings. Hamilton Standard is also building 
lightweight propellers for the XC-142A, the 
Tri-Service V/STOL transport under develop- 
ment by Chance Vought with Hiller Aircraft 
and Ryan Aeronautical. 

Each X-22A will have four ducted propellers, 
arranged in dual tandem. The ducts increase 
propeller thrust during vertical takeoff and 
landing, and supplement wing lift during for- 
ward flight. Four General Electric T-58 engines 
will power the propellers through an intercon- 
nected shaft system. 

These propellers are only part of a compre- 
hensive development program under way at 
Hamilton Standard for new lightweight VTOL 
and STOL propeller systems. This work is a 
natural outgrowth of more than 40 years of 
designing and producing propellers for the air- 
craft industry. 

Hamilton Standard 
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Sylvania EL— beautifully practical way to announce Mohawk flights 


Quite a lot that's good about Panelescent' 
electroluminescent display shows up in 
this photo. Note the clear numbers with 
no lines between, the easy readability 
even from side views, the overall clean, 
modern appearance. 

But looks are only a part of EL's attrac- 
tiveness. as Mohawk Airlines discovered 
when they investigated display possibili- 
ties for a computer-controlled network of 
flight status boards. Because it uses 


phosphors instead of filaments. EL has 
extremely long life and high reliability, 
with no catastrophic failures. You don't 
need a crew standing by to replace 
burned-out light bulbs. Compared to in- 
candescent display, EL uses far less cur- 
rent and generates much less heat. 
Compared to electromechanical boards, 
EL has faster response and longer life 
with little maintenance. These advan- 
tages are the reasons why Panelescent 


status boards by Sylvania will soon be in 
operation in the Mohawk system. 

The versatility of EL makes it useful in 
many other applications as well— score- 
boards. tote boards, stock quotation 
boards, computer and instrument read- 

What can EL do for you? 

Electronic Tube Division. Sylvania 
Electric Products Inc., Box 87. Buffalo. 
New York. 


SYLVANIA 

GENERAL TELEPHONE ^ELECTRONICS W 


70 


Report Stresses Space Structure Reuse 


By Roderick D. Hibben 

Multipurpose, minimum-weight struc- 
tures emphasizing maximum efficiency 
for lowest material cost for spacecraft in 
the 1970-1980 time period are being 
stressed by the National Aeronautics 
and Space Administration’s Research 
Advisory Committee on Missile and 
Space Vehicle Structures. 

Hie committee concluded that 
manned orbital space stations, manned 
and unmanned lunar and planetary 
bases will necessitate a large increase in 
the variety of support vehicles to ac- 
complish the many different mission 

Structural problems winch will result 
from these requirements are due to the 
need for: 

• Larger spacecraft. 

• Reusable spacecraft. 

• Higher re-entry velocities. 

• Integration of nuclear and/or elec- 
trical propulsion systems in future space- 
craft. 

• Greater spacecraft maneuverability. 

Environmental conditions inside and 

outside the spacecraft, once defined and 
compared with the particular mission 
objective and duration, will determine 
structural design criteria. 

A major structural design problem 
concerning larger spacecraft stems from 
the need to know meteoroid penetra- 
tion rates, sizes, composition, velocities 
and frequency for different surface 
orientations of the spacecraft relative to 
the ecliptic and the earth's velocity vec- 

Some of this information could be 
obtained from radar and photographic 
measurements. 

Meteoroid penetration rates for 
known thicknesses of the structural ma- 
terials considered in space and near 
planets also is needed, the committee 
reported. 

Direct measurements of penetration 
rates are now being made for verv thin 
materials on earth-orbiting satellites. 
Such measurements arc unsatisfactory 
from a statistical and a mission time 
standpoint. 

The committee concluded that de- 
ployment in space of large surface areas 
of materials thick enough to protect 
space radiators is impractical because 
it takes too long to get sufficient statis- 
tical data on meteoroid penetration 

Construction of more accurate me- 
teoroid simulation facilities also was 
urged. At present, meteoroid simula- 
tion in the laboratory is limited to low 
velocity ranges. 

Once the meteoroid environment be- 
comes predictable, methods of protect- 


ing spacecraft systems and components 
then could be evaluated. 

Another structural design problem 
relating to larger space vehicles is the 
generation of lower frequency vibra- 
tions by the bigger thrust engines and 
spacecraft. Control of the coupling be- 
tween the engine and space vehicle 
vibrations and knowledge of the struc- 
tural stresses involved will need to be 
considered, the committee said. Crew 
compatibility with the background vi- 
bration of different vehicle shapes and 
trajectories also will be necessary. 

Economic reasons were given for the 
need to develop reusable spacecraft. 

Attainment of re-entry velocities of 
50,000 ft./sec. or more was foreseen for 
many space missions. Design and evalu- 
ation of a single structure, reusable re- 
entry vehicle was proposed. More com- 


prehensive data on thermal stresses and 
deformation at the nose cap, leading 
edge and control surface hot spots 
should be obtained for present and fu- 
ture re-entry design concepts, according 
to the committee. 

Hot spot protection for reusable re- 
entry vehicles by development of a 
workable transpiration cooling system 
was suggested. 

Integration of nuclear and/or elec- 
trical propulsion systems in spacecraft 
will demand significant advances in 
fabrication techniques. 

Extremely high cavity pressures and 
temperatures above 1 0,000F will exist in 
the gas core reactors being designed for 
nuclear propulsion systems. Rocket 
nozzles fabricated from refractory metals 
will have to operate at 4.500F. Insula- 
tion of some reactor parts near a gas 
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120 Inch Diameter Rocket Motor Casing Ring 
Produced From 50,000 Pound Ingot 


MIDVALE-HEPPENSTALL COMPANY 
NICETOWN, PHILADELPHIA, PA. 

Subsidiary ol Heppenstall Company, Pittsburgh, Pa. 
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Reliability Needs Increase 

Abandonment of the conventional factor-of-safety concept used in structural 
analysis and substitution of more refined criteria for predicting vehicle lifetime, 
reliability and usefulness was suggested by the NASA Research Advisory Committee. 

Reliability during long-dnration space missions will greatly exceed existing require- 
ments. the committee said. In manned space systems, the relationship between 
structural weight and the degree of risk could be a useful criterion for predicting 
reliability. Reliability analysis of reusable re-entry vehicles might involve calculations 
of total structural strain, the report suggested. 

Future reliability analysis requires that precise statements of weight, performance, 
useful life, degree of risk and cost tradeoffs be made. Precise tradeoff statements 
rerpiirc that environmental conditions, structural load and stress levels be expressed 
in mean values and their deviations, rather than ill conventional maximum-minimum 

terminology. 

Ground simulation of many different environments is urgently needed as new 
design concepts surpass the ability of existing equipment to test them, the committee 
said. 

Shakers for full-scale vibration tests soon will be incapable of evaluating future 
structures. Simultaneous simulation of temperatures, radiation, vacuum, loads and 
vibrations all will be needed, according to the committee. 

Detection of the cumulative effects of many different operating system elements, 
called synergisms, and the technology of subscale simulation of spacecraft and 
booster systems will be necessary, it said. 


temperature environment exceeding 
4.000F may be required. 

Greater spacecraft maneuverability 
will allow more freedom in selecting an 
available landing site. Alighting and 
arresting gear will depend on the par- 
ticular landing site choice. 

The committee, whose 21 members 
were from industry, government and 
universities, said high priority must be 
given to gaining data on the particle 
and wave properties in space. Measure- 
ment of composition, density, and tem- 
perature profiles of planetary atmos- 
pheres and their motions would be 
included in this program. 

information on lunar and planetary 
surface composition, roughness, hard- 
ness and temperature as well as the at- 
mospheric data obtained will be needed 
as criteria for design of the various 
alighting and arresting gear. 
Fabrication Techniques 

The need to develop fabrication tech- 
niques for cryogenic and high tempera- 
ture environments was outlined for the 
following space missions: 

• Orbital assembly of space stations. 

• In-space repair of spacecraft. 

Expectations were that orbital assem- 
bly of space stations would be well de- 
veloped bv the beginning of 1970. It 
was thought that assembly of parts using 
only mechanical linkage might be diffi- 
cult for certain applications. 

Other requirements cited were to de- 
velop self-locking devices for remote 
assembly of space stations, to advance 
in-space welding techniques and to learn 
how to repair damage caused by micro- 
meteorites and other punctures, cracks 
rnd leaks. 

An approach to this problem might 
be the incorporation of self-sealing 


liners inside the spacecraft. The ability 
to move equipment quickly inside the 
spacecraft for such repairs would be 
necessary. 

Aspects of materials technology dis- 
cussed by the Advisory Committee 

• Materials assembly. 

• Cryogenic problems. 

• Expandable and crectable structures. 
Materials Assembly 

Pushing ahead in all areas of mate- 
rials assembly must be accomplished. 
Advancing methods of forming, weld- 
ing. machining and mechanical joining 
would parallel materials development 
programs. 

Joining of dissimilar metals in alloy 
shields would protect the vehicle in 
numerous different space environments. 

Honeycomb and concentric ring 
structures for heat transfer in future 


New Materials 

Several promising materials and con- 
cepts which have not as yet been in- 
corporated in load carrying structures 
were cited by the NASA Research Ad- 
visory' Committee on Space Vehicle 
Structures. 

The ability of whiskers to resist large 
shear forces and to tolerate extremely 
large strains in bending without plastic 
deformation might represent an area for 
much more intensified research, the com- 
mittee said. 

Utilization of ablating materials as 
load carrying structures was envisaged 
as another possibility. 

A cellular tank concept which could 
increase structural efficiency and save 
weight also was reported. 


CODE/SCAN 



You are looking into the business 
end of today's most reliable multiple 
input low level signal conditioner. 

It time shares one amplifier with up to 
128 different data points in perfect 
pulse-lock with your channel and frame 
program. It is agreeable to signal levels 
as low as 10 mv full scale. Its scanning 
format can be cross strapped or re- 
arranged in the field for flexible appli- 

It gives you better than Vz% accuracy 
whether you heat it, freeze it or bang it 
around. It completely ignores common 
mode voltages and with automatic drift 
correction quietly changes your 10 mv 
signal into a husky 5 volt output for 
direct insertion into your data system. 
You provide only raw power and a place 
to sit (the other interfaces have already 
been attended to). 

It doesn't use matched components, 
dbesn't require special personnel and 
you don't have to fiddle with it or 
tweak it. Over its extended life-time it 
requires no adjustments or calibrations 
and in fact has no provision to do so. 
If you need data you can trust, you can 
get CODE/SCAN, mated to your par- 
ticular requirement in less than 60 
days and with kind attention to your 
budget. Order the same kind NASA uses 
and save yourself the qualification effort. 



FIFTH DIMENSION INC. 

P.O. BOX 4B3 • PRINCETON, N. J. 

Your company letterhead is enough to gel 
a live demonstration of CODE/SCAN in 
y our laboratory, or see it at the London ITC . 
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Can you identify these 
new short haul jet transports? 



Perhaps not... they all copy the basic Caravelle design that has proven so 
successful in 4 years of airline operation — has been selected by 21 airlines 
throughout the world. All of these new airplanes are designed for the same basic 
job; but one, the SUPER CARAVELLE fan-jet, has more capacity than the 
others— between 8 and 1 4 additional passengers version for version— and greater 
range for increased versatility. More passengers more miles mean greater profits. 

The new CARAVELLE has the only fully developed all-weather landing 
system, and basic systems are fully proven in more than 600,000 hours of air- 
line service. It has all the advantages of the very newest without the risks of 
the untried, plus added profit making capacity. 

Looking at copies of the Caravelle? Check the New SUPER CARAVELLE 
—the ideal new jet for route segments ranging from short short to 1500 miles. 


SUD AVIATION CORPORATION 

633 Third Avenue • New York 17, New York 
SUD-AVIATION: 37 Boulevard de Montmorency • Paris 16, France 



Costs Prime Factor 

Prohibitive costs involved in the fab- 

necessary the development of reusable 
boosters and spacecraft, according to 
NASA Research Advisory Committee. 

Evolution of present lightweight struc- 
tures has resulted in lower weight at 
higher costs, the committee noted. It 
strongly urged that cost be a primary 

facilities, each designed for specific 
launch vehicles and then torn down or 

costly in future space missions, the com- 
mittee said. It advised limiting the num- 
ber of future test facilities to universal 
units with multipurpose capabilities. 

Difficulty in transporting the numer- 
ous launch vehicle components could be 
reduced considerably by a combination 

launch platform, the report said. 


nuclear rockets will be needed. Fabri- 
cation of refractory metal fuel elements 
into various shapes— called canning— 
was urged. In particular, much work- 
must be done on forming and joining 
tungsten. 

Hazards of residual radioactivity in 
reusable nuclear rockets will result in 
the need to produce high purity pads, 
or parts of exact composition. They 
could be fabricated using vacuum or 
vapor deposition processes. 

Design of cryogenic pressure vessels 
would bring about many new problems, 
the committee felt. 

Investigations into stress distribu- 
tions around material intersections and 
fillets was proposed. These studies 
would try to relate and predict notch 
sensitivity to crack propagation at very 
low cryogenic temperatures. Data on 
Young’s modulus and tensile strengths 
under those conditions should be ob- 
tained. 

Liquid hydrogen and oxygen tanks 
which can withstand the large strains 
induced over many pressure cycles are 
required. Filament reinforced plastic 
vessels compatible with metal liners 
and made of boron fibers may be usable. 

Expandable structures will be made 
of fabrics which can tolerate high tem- 
peratures. This is particularly impor- 
tant for the assembly in space of large 
radiators. Space radiator materials 
considered most promising by the com- 
mittee were: beryllium, beryllium ox- 
ide, pyrolytic graphite and molybde- 
num, in that order. 

Complexity of the erectable, expand- 
able structures will increase when lunar 
bases are needed. 



attenuator db-step arrangement 
in 60 seconds! 



Can't afford the time to pull apart whole attenuator units and send them 
back to the factory just to change db values or make a repair? A Stoddart 
turret step RF attenuator ends annoying downtime by permitting simple, 
snap-in-place insertion of attenuator pads. Just loosen two screws, slide 
over a retaining ring, pull out the old pad and insert the new. You don't 
even have to realign the turret! (Our man did it all in 43 seconds, but it 
could take you a bit longer at first!) 

Stoddart attenuators are Accurate: calibrations as high as 0.02 db per 10 
db up to 1 gc are available for attenuations through 60 db. Rugged: with- 
stand environmental requirements of MIL-STD-202 and MIL-A-3933 
without incurring physical damage or change in electrical characteristics. 
Reliable: guaranteed to meet all published specifications. Immediately 
Available: in attenuator pads with 1-watt rating; turret attenuators in tur- 
rets of 2, 6, 10, 12 positions; RF step attenuators in 2- and 3-turret models. 
Contact Component Sales Division. 


STODDART 

AIRCRAFT RADIO CO. 

Subsidiary of TAMAR ELECTRONICS. INC. 
6644 Santa Monica Blvd. • Hollywood 38, Calif. 
Hollywood 4-9292 • AREA: 213 • TWX: 8764022 
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AEROSPACE NEWS from Dow Corning 



New silicone ablative material bonds 
in place... is lightweight... flexible 


DOW CORNING® 325 Ablative Material 
has been selected by McDonnell Aircraft 
Corporation for the heat shield on NASA’s 
Gemini spacecraft. There are numerous 
reasons, including: 

Lightweight — for equivalent volume it 
weighs about one half as much as rigid 
reinforced plastics used for ablative 
applications. 

Flexible — supplied as a pourable liquid, 
Dow Corning 325 ablative material can be 
cast or molded . . . cures to a rubbery solid. 
Thermally induced stresses which tend to 
destroy rigid materials are absorbed by the 
elasticity of this new material. 

Bonds — Dow Corning 325 ablative mate- 
rial will bond to many metals, plastics and 
ceramics ... has excellent sheer strength. 
Cured pieces can be bonded to substrates 
with adhesives. New Dow Corning 325 


ablative material will bond to already cured 
sections of the same material, and to most 
materials used for honeycomb. 

Swells — when exposed to heat fluxes that 
cause it to char, Dow Corning 325 abla- 
tive material swells, thus increasing the 
effective thickness of the shield. 




High strength, tear resistant silicone rubber ... 

Silastic 8 950U rubber is a silicone stock designed for 

support equipment. This 50-durometer silicone rubber 
provides high tensile strength, 1400 psi minimum; tear 
strength of 1 75 psi or better ; a brittle point of — 1 78 F ; 
good heat stability at 500 F. This slock shows all the 
properties typical of silicone rubber and is designed to 
meet the requirements of the following military and 
commercial specifications: MIL.R-5847D, Class III, 
Grade 50; MIL-STD 417, TA 510 and TA 512; AMS 
3345; and SAE-ASTM TA 510 and TA 512. Parts 
made from this material are available from many com- 
panies fabricating rubber parts to meet the specialized 
requirements of aerospace applications. 


For further information about any of ihe materials 
mentioned here ... or our capabilities to provide you 
with tailor-made materials designed specifically to 
meet your requirements, write Dept. 0921, or call 
Engineering Products Division, Dow Corning, 
Midland, Michigan. 

Dow Corning 





CINDOL* LUBRICANT... 
the brightest new 
discovery since 
aluminum itself, 
and only 
Houghton has it! 
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Houghton's new family of products for processing 

80% . . . now you can work and use aluminum 
more economically, efficiently. 

If you roll, extrude, machine, form, draw, spin, 
cast, work, grind, polish, cut or lubricate alum- 
inum, new “Cindol” can reduce— often eliminate 
—many problems of production. For example, in 
machining alone you can now drastically reduce 
pickup of aluminum on cutting tools . . . reduce 

time wasted in cleaning, sharpening, changing 
tools . . . lengthen tool life significantly. Into the 
bargain, you improve product tolerances, achieve 
markedly better finishes in one operation. 

“Cindol” lubricants lay wide open new oppor- 
tunities in product design. Take advantage of the 
many high-performance qualities of aluminum, 
some of which have never been— could not be— 
exploited. All because of aluminum’s recognized 
tendency to gall when aluminum slides over 
aluminum orsteel. New“Cindol” provides lubrica- 
tion for ball bearings and many other rotating 


components, close-toleranced parts, machined 
parts. All this is possible today because of 
“Cindol’s” affinity to aluminum. 

We are now producing “Cindol” lubricants in 
several forms. Very soon, we will have a com- 
plete family of industrial lubricants : lubricating 
oils, soluble cutting oils, straight cutting oils, 
rolling oils, drawing compounds, die casting 
lubricants, lubricants for cold extrusion. Plus, 
pastes, greases, solvent soluble waxes and water 
emulsiliablc waxes. 

“Cindol" is now being used on aluminum 
surfaces in contact with aluminum or steel . . . 
current tests, however, show promise for stain- 
less steels, galvanized steel, titanium and other 
nonferrous metals. 

See E. F. Houghton for exactly the right 
"Cindol,” and the right application technique. 
To learn more about aluminum's bright future, 
we suggest you send today for your copy of 
Cindol Technical Data Folder. Write E. F. 
Houghton & Co., Dept. 133, 303 West Lehigh 
Ave., Philadelphia 33, Pa. 


q Houghton 
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USAF Rocket Study to Measure 
Pilot’s Role in Mission Success 


Los Angeles— Program to determine 
and demonstrate the improvement in 
mission success stemming from use of 
a pilot in the operation of a rocket- 
propulsion system will be supported 
by Air Force Might Test Center. Ed- 
wards AFB, Funding is expected to be 
about S195.000 for a 10 man-year ef- 
fort for which proposals are due from 
industry bidders by Sept. 24. 

Philosophy behind the program is 
that the design, test and redesign 
method of propulsion system develop- 
ment has fallen short of the desired 
goals of achieving high reliability in the 
shortest possible time, thus requiring 
a new approach to propulsion system 
design and control. 

Improvement in mission success for 
future systems will depend not only on 
solving present problems, it is felt, but 
also on effectively using pilot- or crew- 
participation in propulsion system mon- 
itoring and operation. Pilot or crew 
control, along with special design fea- 
tures to minimize occurrence or sever- 
ity of conceivable malfunctions, may 
provide the degree of mission success 
desired, it is contended. 

AFFTC points to the importance and 
advantages of pilot control in the flight 
success rate achieved in the X-15 pro- 
gram. It is believed that this success 
rate would be reduced to the equivalent 
of early booster system achievements if 
pilot control had been eliminated. It 
also points to Project Mercury' flights 
as proof of the value and necessity of 
pilot control override capability in the 
event of malfunction. 

The pilot propulsion-monitoring pro- 
gram is divided into three phases. Dur- 
ing the first phase, propulsion system 
design, test and reliability data will be 
assembled to determine areas of re- 
peated, occasional, or possible malfunc- 
tions and the effects of these individual 
or cumulative malfunctions on system 
performance and mission success. 

Primary emphasis will be placed on 
the study of propulsion systems asso- 
ciated with weapons systems and boost 
or space vehicles, which will include 
Agena, Atlas. Jupiter, Mercury. Minute- 
man. Pershing, Polaris. Redstone, Sat- 
urn. Thor. Titan 1 and 2 and the X-ls. 

From data generated in phase 1, the 
propulsion system components or func- 
tions which could be monitored or con- 
trolled advantageously bv pilot or crew 
will be determined. 

In selection of these components or 
functions and the methods by which 
control would be established, considera- 
tion will be given to these factors: 

• Pilot or crew must be provided with 


reliable information regarding status of 
critical components or subsystems in 
the propulsion system. 

• Operational alternatives must be dc- 
tennined for pilot to apply his ability 
effectively. 

• Monitoring and control of compo- 
nents or functions must be within the 
response time for pilot or crew compu- 
tational workload. 

• Component areas or functions which 
fall outside the capability of crew con- 
trol will have to be established. These 
areas will be studied to determine 
methods of increasing reliability through 
system or component design modifica- 
tions. redundancy or backup systems, 
automatic sequencing, fail safety, and 
automatic reversion to a safe operating 
level. 

Phase 2 is expected to result in pro- 
pulsion system schematics and com- 
ponent designs for utilization of crew 
capabilities to achieve maximum mis- 
sion success. Schematics and designs 
will be based on propulsion systems in 
the following: 

• Titan 3 launch vehicle. 

• Booster using integrated component 


Propulsion Analysis 

Air Force Flight Test Center’s request 
for proposal No. 6753417, dated Aug. 
22. 1963. with respect to analysis of 
propulsion system monitoring and' partic- 
ipation by pilot and crew, states that 
for the many test and operational flights 

1957-1961. nearly onc-third^hare "re- 
sulted in booster failures and unsuccess- 
fnl missions. 

Of this number, 44% of the failures 
were a direct result of malfunctions 
within the propulsion system itself. 
T hese failures, which resulted in length- 



fewer test flights. AFFTC contends. 
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your 


NUMERICALLY 

CONTROLLED 

machining facility 

The following NUMERICALLY CONTROLLED 
machines have beep installed at Fenn and are 
ready to work for you! 

• Pratt 8 Whitney Keller Machine, Type 
BL 3622. Continuous Path, 3 Spindle, 

3 Dimensional. 

• Giddings 8 Lewis Numeridrill, Vertical 
Drilling Machine, No. 65-ND-16V. 

• Giddings 8 Lewis Drilling, Boring, and 
Milling Machine, No. 65-E4-T Table Type. 

• Pratt 8 Whitney Tape-O-Matic Drilling 
Machines. 

Other important additions to Fenn’s extensive, 
ultra modern facilities include: 

• VDF Horizontal Deep Boring Machine, 

Model B3SN, 6'A' diameter bore x 110' 
depth. 

• Blanchard Grinder, 84' diameter x 30“ 
length. 

Write for copy of Fenn’s "Facilities for Manu- 
facturing Aerospace Components " and "List of 
Principal Machinery and Equipment." 
AEROSPACE 
PRODUCTS DIVISION 

THE FENN MANUFACTURING COMPANY 

Newington, Connecticut 



CHaLLenGe: precision weld large and 
small assemblies fast, economically, with- 
out excessive tooling. 




aNSweR from Airco: Heliweld and 
Aircomatic welding 
processes, with spe- 
cially designed auto- 
matic control and 
guidance where 
necessary. 


Whenever you’re faced with a welding challenge — size 
of assembly, type or thickness of metal, time-cost con- 
siderations — rely on Airco welding processes to meet it 
With speed, quality and economy. 

Airco can also engineer special equipment for con- 
trolled precision welding of massive structures. Exam- 
ple: SAMP AC equipment for large missile sections. It 
enables you to weld with less expensive tooling, less dead 


weight and easier operator control than ever before. 

Learn more about Airco processes for precision weld- 
ing. Contact your nearest Airco office for complete 
details, or write Air Reduction Sales Company, a divi- 
sion of Air Reduction Company, Inc., 150 East 42nd 
Street, New York 17, N. Y. 

Air Reduction 

ntact our Personnel Dept, at 150 East 42nd St., N. Y. 17. N. Y. 



engine, in accordance with Aerojet- 
Genera) Corp. concept under Air Force 
contract 04 (611)8017. 

• Transtagc (upper stage) of Titan 5. 

• Advanced upper stage incorporating 
a 30,000-lb.-thrust engine using storable 
propellants. 

• Manned maneuvering satellite weigh- 
ing 20,000 lb., having a main propul- 
sion system using storable propellants 
and delivering 30,000-lb. thrust. This 
satellite would be boosted by Titan 3. 

Phase 3 will be conducted to verify 
and refine work under phase 2. Ex- 
amples of pilot control functions will 
be demonstrated with computer simu- 
lation. Recommendations for methods 
of incorporating pilot control into fu- 
ture propulsion systems will be made. 

Twin Gyros Proposed 
For Vehicle Altitude 

Cambridge, Mass.— Attitude stabiliza- 
tion of a large space vehicle during the 
midcourse phase of flight using twin 
gyros as sources of torque was proposed 
recently at the American Institute of 
Aeronautics and Astronautics Guidance 
and Control Conference here. 

The ability to stabilize vehicle atti- 
tude to within a few seconds of arc 
will depend on the onboard navigational 
sighting equipment. 

Two systems, one an automatic 
closed-loop and the other pilot-operated, 
were simulated by scientists at the 
NASA-Amcs Research Center. In the 
closed-loop system, attitude stabiliza- 
tion within 1 sec. of arc was found to 
be possible. The astronaut-operated 
system was capable of stabilization 
within 5 sec. of arc. 

The attitude stabilization system uses 
one twin gyro to control each space 
vehicle axis. The gyroscopic cross- 
coupling which occurs in single gyro 
systems is eliminated. As a result, large 
gimbal angle deflections are possible. 
Most of the stored gyro momentum 
can be transferred to the space vehicle 
and an astronaut can provide inde- 
pendent control of each vehicle axis. 

The single axis control simulator at 
Ames Research Center has a pair of 
two-star tracker attitude sensors, an 
oscilloscope attitude display, a signal 
processing circuit, a twin-gyro con- 
troller and the spacecraft. 

Comparison of the twin-gyro system 
and a hydrogen peroxide reaction con- 
trol system sliowed their weights to be 
about the same. 

However, the twin-gvro control sys- 
tem showed significant weight advan- 
tages over the reaction control system 
when attitude stabilization had to be 
maintained for a few hours. 

Twin-gyro system could be powered 
by a combination of batteries and solar 
cells, or entirely on batteries. 
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take this card... add xerography... 


...get engineering prints in seconds! 

jbzjt Think of it — sharp, clear prints from microfilm aperture cards — on ordinary paper, vellum 

or offset paper masters. In seconds ! With microfilmed drawings, and a Copyflo® or 1824® 
VjIgV Printer, you eliminate awkward pulling and refiling of original drawings. Your engi- 
rd": neers get prints without delay. Important projects move ahead faster! ■ It’s a better way 
to produce engineering prints. ■ Find out for yourself. Ask anyone who is using xerography 
and unitized microfilm. To get all the facts . . . write: Xerox Corporation, VCDfW 
Department CF, Rochester 3, New York. Offices in principal U.S. and Canadian /\tl\U/\ 
cities. Overseas: Rank Xerox Ltd., London. Fuji-Xerox Co., Ltd., Tokyo. corporation 





MORGAN HILL, CALIFORNIA - Low erosion rate duration firing paves the way for multi-million pound 
exit cone passes 100,000 pounds thrust for 135 seconds thrust rockets. □ In this significant solid-propellant 
as huge 35-ton segmented solid-propellant flightweight achievement, a composite of U. S. Polymeric Poly-Preg 
booster is test fired by the United Technology Corpora- graphite tape and silica tape showed uniform erosion rates 
tion for Air Force Space Systems Division. Extended I well below those heretofore attained in large rocket firings. 




Leader in research, development and supply of reinforced plastic prepreg materials for aerospace applications. 
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USAF Building Expanded Range Center 


Cape Canaveral— Air Force's new 
Range Control Center here will provide 
improved and expanded control over 
the 10 downrangc tracking stations, 10 
ocean vessels, more than 30 instru- 
mented aircraft and more than 100 
radar-telcmetry-optical systems which 
comprise the Atlantic Missile Range 
(AMR), and. in addition to this pri- 
mary role, will scree as a command post 
for orbital missions and global tracking 
operations. 

Now under design for the Air Force 
Missile Test Center (AFMTC) of 
USAF’s Systems Command by the 
Sperry Piedmont Co. of Sperry Rand 
Corp., the facility is planned to have a 
capability equal to the ever-increasing 
sophistication of new range instrumen- 
tation and more complex range-user op- 
erations foreseen for the future. Spe- 
cifically. the new control center will be 
able to support simultaneously the 
countdown of two missile launches and 
one spacecraft in orbit. 

In practice, successful demonstration 
of this capability will depend on the 
careful scheduling of several factors- 
the types of missiles being counted 
down at the same time, the relation of 
their payloads to the orbital spacecraft, 
the support demanded of ground sta- 
tions bv the orbital vehicle and the 
ground stations involved. 

F.ach of the following hvpothetical 
instances would be examples of this 
capability and yet the difference be- 
tween them is considerable: 

• Countdown of two Atlas-Agcna ve- 
hicles with Mariner pavloads (one pri- 
mary and the other back-up) while a 
manned Gemini spacecraft passes over 
the southern end of the range trans- 
mitting only telemetry. 

• Countdown of a Titan 3C with a pay- 
load intended to rendezvous with an 
orbiting manned Dvna-Soar vehicle, 
while a Minuteman is counted down 
for a rcscarch-and-development ballistic 
flight downrange. 

According to Lt, Col. Max Findcll, 
AFMTC range project officer, the new 
control center-plus new C-band radars 
being installed at downrangc sites— will 
be able to accommodate the simultane- 
ous launch of two missiles only if they 
are of the same type, such as a pair of 
Titan 3s. Attempting to launch an At- 
las and a Titan 3, which require differ- 
ent instrumentation support, probably 
would mean a delay of about a half-hour 
between flights. Presently. Central Con- 
trol and range instrumentation here re- 
quire a wait of at least a half-hour be- 
tween launches if the missiles are of the 
same type, and of several hours if they 
are different. 

The new Range Control Center will 


be a three-story building with a 97 x 
81.5-ft. base. It will abut the old Cen- 
tral Control, which wall be taken over 
by range safety operations when the 
new building is completed. According 
to the terms of the contract, Sperry 
will design the systems intended for 
the facility, manufacture those hard- 
ware items which cannot be purchased, 
install and check out the equipment, 
and then train both USAF personnel 
and range contractor employes. A sepa- 
rate contractor will be chosen for erec- 
tion of the building. 

All activity within the new center 
will center in a large theater-like room 
occupying roughly half the floor sur- 
face of the building and extending 
through the three-story height of the 
structure. This room, in turn, will be 
divided into three operational areas of 
approximately 40 consoles each. Ground 
floor consoles will be arranged in two 
rows of 1 3 and 11, respectively. A single 
row of 16 will be in a balcony room on 
the second floor. 

On the wall opposite the consoles 
will be seven S x 8-ft. displays— four 
static status boards and three dynamic 
trajectory screens. One status board 
and 


with the middle area assigned a second 
status board. 

Three of the four status boards will 
show the go/ no go condition of the 
radars, telemetry receivers, command 
and communications transmitters, op- 
tical trackers, tracking beacons, range 
safety links and recovery forces up and 
down the AMR, The fourth board will 
display the status of equipment at 
stations on the Pacific and White 
Sands (N. Mex.) missile ranges and 
other installations throughout the 
world. It will be known as the lead 
range board and will be associated with 
the middle operations area. 

Adjacent to each status board will be 
a rear-screen projection dynamic dis- 
play, upon which as many as four dif- 
ferent missile trajectories or orbital plots 
may be projected against any of four 
backgrounds. Projectors arc of the 
slide-scribing type, in which a stylus- 
driven along X and Y coordinates— 
deposits an opaque line on a clear glass 

A lamp-and-lcns system then projects 
the opaque line onto a screen upon 
which a typical background depicting 
the Atlantic range has been projected 
from another source. 

In this manner, three crews can Con- 



Gemini Simulator Shipped to Cape 

Gemini stmctunil simulator has been shipped from McDonnell Aircraft Corp., St. Louis, 
prime contractor for the two-man spacecraft, to Cape Canaveral, where the Preflight Opera- 
tions Div. of National Aeronautics and Space Administration's Manned Spacecraft Center 
has used it in handling and checkout tests. The dummy spacecraft includes all font modules 
(right to left, adapter, cabin, re-entry control, rendezvous and recovery) and is identical 
in linear dimensions and about the same weight as the flight model. 
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Let Ansco ‘H-D’ X-ray film 

give you the ultimate in image sharpness 

For radiography of small objects and the iden- 
tification of correspondingly minute defects, the 
critical definition of Ansco Superay ‘H-D’ X-ray 
film is a must. The extremely fine grain char- 
acteristics of Superay®' H-D film provide the 
utmost in image quality ; maintain microscopic 
definition throughout the entire KvP range. 

‘H-D’ is the first American X-ray film for ultra- 


high definition radiography. Ask your Ansco 
Products Representative for it today. 

Iqafl Ansco 

U? 1 PHOTO PRODUCTS OF 
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duct separate missions. A radar which 
might be inoperative at Ascension Is- 
land, for example, would show up as 
a red (no go) light on each of the 
three AMR status boards. To a USAF 
crew in the first operations area, this 
would mean a delay or postponement 
in its planned mission to fly a Titan 2 
into the Ascension area. But to a Navy- 
crew in the third area, the red light 
opposite Ascension's status would have 
no bearing on plans to launch a Polaris 
into the ocean area off Antigua. 

The row of 1 3 consoles racing the 
display wall will be manned by about 
eight USAF operators and officers, in- 
cluding liaison officers from the Sys- 
tems Command (code-named Stardust) 
and the Strategic Air Command, and 
public information and range control 
officers from the AFMTC. These per- 
sonnel will primarily coordinate be- 
tween the AFMTC and other USAF 
installations around the country. 

The 1 1 consoles immediately behind 
and about 3 ft. above the first row also 
will be manned by about eight opera- 
tors and officers, but these personnel 
will be representatives of the organi- 
zation launching the missile or con- 
trolling the orbital spacecraft. Their 
consoles, in addition to regular launch- 
and flight-associated equipment, also 
will include three 8-in. TV monitors, 
each capable of displaying three chan- 
nels of information. 

Above each set of status boards and 
dynamic screens are a series of illu- 
minated, numbered displays showing 
such information as Greenwich Mean 
Time, countdown time, elapsed time, 
test number and extent of hold time. 

Dominating the facility will be the 
middle operations area, because it con- 
tains the board showing the status of 
other ranges and tracking stations. A 
television camera mounted above and 
behind the middle operations area will 
photograph this board. Other opera- 
tions areas will be able to scan the 
status board by punching the appro- 
priate TV channel button. 

Overlooking each of the operations 
areas on the floor will be a separate 
range operations room on the second 
floor of the new facility. In each of 
the three range operations rooms will 
be 16 consoles— 11 for the superin- 
tendent of range operations and five 
for the lead range superintendent. 

The superintendent for range opera- 
tions basically will be a dispenser of 
infonnation, according to Col. Findell, 
and will be responsible for the launch- 
ing status, trajectory display and the 
central timing system. The lead range 
superintendent primarily will gather 
data on the status of equipment at 
ranges and sites other than the AMR. 
lie and his assistants will gather the 
data in talking to the ranges and sta- 
tions involved. It will then be dis- 


played on the lead range status board. 

Across a hallway from the range op- 
erations rooms on the second floor are 
four additional rooms: 

• Emergency control room. Here, the 
chief superintendent of range opera- 
tions and three assistants will man seven 
consoles displaying the activities of each 
of the three operations areas on the 
floor. They will monitor the status of 
approximately 800 launch and lead- 
range instrumentation sites and direct 
fire-rescue teams to disaster areas. 

• Aircraft control room. Two operators 
manning three consoles will vector and 
direct aircraft used in a mission. In 
the performance of their function, 
these controllers will use an aircraft 
status board which will show the loca- 
tion and readiness of all AMR aircraft, 
and two plot boards on which pre- 
dicted missile impact points may be 
shown in relation to aircraft positions. 

• Recovery control room. Three opera- 
tors, at four consoles and display boards 
similar to those in the aircraft control 
room, will direct surface and airborne 
recovery forces to equipment— such as 
the Asset gliders or experimental nose 
cones— which must be picked up for 
post-flight analysis. 

• Support test room. Two operators at 
three consoles here will coordinate the 
activities of blockhouse, Range Control 
Center and other installations both on 
Cape Canaveral and downrange. 


Control Center Funds 


Cape Canaveral— USAF's new Range 
Control Center will be paid largely from 
National Aeronautics and Space Admin- 
istration funds. Both NASA's Launch 
Operations Center (LOC) and Air Force 
Missile Test Center sought money for 
the new facility in their 196d budget 
requests. Congress allowed the item in 
LOC's authorization, apparently because 
of the civilian agency's expected greater 

its Gemini and Apollo programs, but 
directed USAF to do the work. 

USAF has been the Defense Dept, 
agency charged with over-all range re- 
sponsibility since the creation of the At- 
lantic Missile Range in the early 1950s. 

NASA will put up nearlv S2.7 million 
for the center, of which $2.1 million is 

S600.000 for the balding. 

USAF recently awarded the Sperry 
Piedmont Co. an S850.000 contract for 

and installation of both prototype cquip- 


present central control. Of this figure, 
about $600,000 came from NASA funds 
and S200.000 from USAF Fiscal 1963 
monies. Remaining S1.5 million will be 
spent for quantity purchases of other 
than prototype equipment. 


“It’ll 


never 

fly!” 
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Engine nacelle, minus CJ610-2B, is fitted on right-fuselage mount (above). Both engines and wing tanks have now been installed. Large, 
modified Fowler-type flaps (below) arc shown extended; spoilers are located just ahead of flaps. Tail is mounted to three rear bulkheads. 



Lear Jet Prototype Nears October Flight Date 



Cylindrical fuselage of minimum cross-section, designed to keep structural weight down and reduce drag, is emphasized in forward view 


Prototype Lear Jet business aircraft is 
nearly completed and the company reports 
that it will start flight test program "on or 
about Oct. 1” at the Wichita. Kan., fac- 
tory. 

A second prototype, to be used as a static 
test article for all ultimate load and pressur- 
ization trials, including immersion in a water 
tank, is now being built. 

Test program is geared towards Federal 
Aviation Agency certification in April, 1964. 
by which time five Lear Jets should be in 
flight status. Deliveries should begin shortly 
after certification and Lear Jet Corp. antici- 
pates that it will deliver 40 aircraft in the 
last half of 1964. Production capability is 
being planned bearing possible military re- 
quirements in mind and would provide a 
capacity for turning out 10 planes monthly 
if needed. 

Definitive marketing program is still being 
formulated, but is expected to be announced 
shortly, possibly later this week. Indications 
are that in the initial stages, at least, sales 
would be handled primarily by the factory, 
with some strategically located individuals 
being appointed sales representatives. 

Tile company reports that it has signed 
firm purchase orders, with deposits, but is 
reluctant to discuss specific numbers. At 
least one firm order lias been negotiated 
through Lear Jet's Europe-Middle East- 
Africa representative. Rotorcraft, Geneva, 
the customer being the Quandt-Gnippe, 
Germany. Delivery of this airplane is sched- 
uled for 1964. 

Lear Jet, powered by two 2,850-lb.-thrust 
General Electric CJ610-2Bs, will be priced 
at S496.500 for the standard airplane com- 
pletely equipped. This will include a high- 
densitv-seating cabin interior for seven pas- 
sengers, plus two crew- and provides all elec- 
tronics equipment, including dual naviga- 
tion-communications gear, autopilot, weather 
radar with high brilliancy indicator, distance 
measuring equipment and transponder. Dif- 
ference in price from $489,000 quoted ear- 
lier is that the 100-gal. fuselage fuel tank, 
formerly optional for an additional $7,500. 
is now considered standard factory-installed 

The aircraft will include devices developed 
by Lear Jet Corp.. such :ls an aural-visual 
warning system covering critical flight items, 
such as Mach limit speed, abort takeoff and 
landing gear warning. 

Some delay in earlier scheduling for first 
flight resulted from decision to make a ma- 
jor change in tail configuration on the first 
prototype (AW June 24, p. 37), 42 days 
being consumed to the time the final draw- 
ings were released to the shops. 

New tail provides increased stabilizer 
sweep and tbc horizontal tail surfaces were 
moved atop the vertical stabilizer to remove 
it from the effects of engine exhaust, includ- 
ing sonic fatigue problems. It is anticipated 
that the new swept, T-tail configuration, 
aside from increasing cruise Mach to 0.82, 
will also permit further growth in power- 
plants without necessitating additional major 





Looking forward (above) in Lear Jet fuselage, with large cutout visible at left for 3 x 4 {-ft. 
door. Bulkheads arc routed around the door for structural integrity. 


Baggage area (top shelf, above) is visible in rearward view. Cabin seat fastens in lower-shelf 
area. New stabilizer (below) increases sweep from 6 deg. to 25 deg. 
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Phantom aft fuselage section (above) and stabilator (below) being assembled at Republic Aviation Corp., under subcontract for 
McDonnell, are 25% titanium, must withstand jet wake heat. 

Titanium j SST concepts get rugged 


test on fabulous Phantom 



Tomorrow’s design problems being solved 
by today’s Navy-Marine-Air Force Fighter 


Hidden in the tail section of the McDonnell F4B/F4C 
Phantom, back where the hot jet wake sets the thermal 
pace, are titanium structures. Like a buried treasure- 
map, they carry directions to tomorrow’s Mach 3, 
high-performance aircraft. 

A total of 531 pounds of titanium is used in the aft 
fuselage section alone— more than 25% of its weight. 
It is used in key areas . . . where titanium’s qualities of 
strength and low weight, toughness, stillness, and re- 
sistance to fatigue, thermal stress, corrosion are needed 
to stand up under high loadings at intermediate heat 
ranges up to 900F, with blasts even higher, vibration, 
aerodynamic buffeting, cyclic loads. 

In sliorl, titanium has the properties needed to make 
the supersonic transport a practical reality! 

More than 100,000 hours of flight, selection by three 
services, scores of speed records have probed and 
tested these vital titanium structures: the stabilator 
torque box and inboard sections, and the tail cone, 
which thrive in the searing ambience of the jet wake; 
the access doors that surround the tail pipes, and the 
18-foot stiffened web in the keel beam between the 
engines, plus many other titanium parts. 

For more than a decade, McDonnell, which is noted 
for the thoroughness of its materials testing, has con- 
tinued to use more and more titanium in its aircraft. 
The F4B/F4C uses twice as much titanium as the 
F101, 10 times as much as the F3. It can be said of 
titanium that no other metal except aluminum has 
been so thoroughly tested and tried, proved in flight, 
and found so reliable. 

A whole spectrum of fabrication and titanium mill 
products goes into the making of a Phantom. Titanium 
Metals Corporation of America supplies much of the 
titanium; a network of fabricators spread across the 
U.S.A. supplies a multitude of skills. This capacity 
and technology is available now . . . today ... to help 
solve tomorrow's Mach 3 problems. 

Declining cost of titanium. In the decade since the 
Phantom first appeared on the drawing board, the 
price of titanium has dropped to less than a third. The 
trend should continue to grow as volume and know- 
how advance. 

Write for titanium data sheet on the Phantom. Or for 
information on titanium applications... fabrication... 
fabricators . . . write Technical Service Department, 
Titanium Metals Corporation of America. 


® 
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TITANIUM METALS 
CORPORATION OF AMERICA 



Stiffness, Strength characterize the titanium underside of the 
aft fuselage section. Area is directly adjacent to jet blast. 
Despite heat shields, operating temperatures reach 700F. 
Frame and skin material is 0.032" Ti-8Mn; longeron is 
0.190" Ti-6A1-4V. 



Hot forming is used extensively in producing parts for the 
all-titanium tail cone. Frames are 0.025" titanium alloy 
(Ti-8Mn); skin is 0.032". 


Resistance to fatigue and thermal stress, make titanium 
major choice for skin, ribs, and spars in key areas of stabila- 
tor. Torque box. with its 0.350" Ti-6A1-4V skin, must with- 
stand cyclic loading plus aerodynamic buffeting, at 
temperatures of from 650 to 1000F. 
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NEW: PDM’S SPACE CHAMBER 
FOR TESTING SPACE CHAMBERS 


A new high vacuum chamber now enables PDM to verify 
advanced components, concepts and materials for use 
in the nation’s future space facilities. Measuring 8' x 8' 
with test ports variable in size to 54" diameter, this 
stafnless steel chamber creates a vacuum and thermal 
environment equivalent to an altitude of 400 miles. 
Seals are so efficient that less than a thimbleful of air per 
year could leak in. 

Under these conditions valves, gauges, lamps, coat- 
ings, metals, backstreaming, vacuum procedures and 
other critical items can be examined and tested. 


This new space simulator, in its own wing of our Neville 
Island Research Center, will be available from time to 
time for outside contract studies. It symbolizes the 
leadership of PDM as designer-builder of major test 
facilities for the space effort. For more information, 
phone, write or wire Pittsburgh -Des 
Moines Steel Company, Neville Island, 

Pittsburgh 25, Pennsylvania. 

PLANTS AND OFFICES IN 22 CITIES 

PITTSBURGH-DES MOINES STEEL COMPANY 
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Senate Committee Calls Test Ban 
Small, Firm Step to Arms Control 


By Katherine Johnsen 

Washington— Nuclear test ban treaty 
“represents a small but firm step toward 
arms control, and thus bears a signifi- 
cance that lies beyond its brief and 
simple text,” according to the formal 
report signed by 16 of 17 members of 
the Foreign Relations Committee. 

The only committee vote against ap- 
proval of the treaty banning atmos- 
pheric. underwater, and space testing 
was bv Sen. Russell Long (D.-La.). 
Eighty-two nations have signed the ban. 
negotiated bv the U. S., U. K., and 
USSR. 


"The maintenance of a strong mili- 
tary position is clearly essential to the 
national security of the U. S.,” the 
committee stated. “But exclusive, or ex- 
cessive, reliance on military considera- 
tions could undermine national securitv 
bv encouraging comparable military ef- 
forts by others, thereby strengthening 
the destabilizing forces adrift in the 
world, possibly creating new ones.” 
The committee raised the possibility 
that the USSR, through underground 
testing that is exempted from the ban, 
will slowly erase the U. S. lead in some 
“critical areas” of nuclear development. 
It added: “But it is equally true . . . 


Military, Scientific Treaty Views Clash 

Washington— Divergent outlook of the military and scientific communities toward 
the nuclear test ban treaty was further emphasized in letters released by Senate 
Foreign Relations Committee. 

Adm. Arthur Radford, former chainnan of the Joint Chiefs of Staff, called for 
rejection. Two famed atomic scientists— Dr. Leo Szilard and Dr. Hans Bethc— gave 
strong support. 

"Military men whose responsibilities include the defense and security of our 
country are worried about this treaty.” Radford declared. “I join with many of my 
former colleagues in expressing deep concern for our future security if this treaty is 
ratified as it now stands. . . . 

"Almost certainly it is an agreement which will ultimately result in the USSR 
obtaining important advantages in the development of more advanced atomic 
weapons with all the disadvantages that this implies for us." 

Szilard said that the testing agreement will achieve its objective of promoting 
peace only if followed by further political agreements between the U. S. and USSR. 

“If this were not done,” Szilard said, “and if the government proceeded with an 
extensive program of underground bomb testing, then, rather than furthering the 
cause of peace the test ban agreement would be likely to do just the opposite. . . . 
Hie underground testing is very expensive, and, since the Soviet Union is econom- 
ically much weaker than the U. S- it would in the long ran be forced to abrogate 
the agreement." 

Bctlie discounted the qualifications of Dr. Edward Teller as a witness on the anti- 
intercontincntal ballistic missile (ABM). Teller, the only scientific spokesman who 
unqualifiedly called for treaty rejection during Senate testimony, based his case on 
the contention that the USSR already possesses the know-how to develop and deploy 
an effective ABM system and that the U. S. will be precluded from this by the ban 
on atmospheric testing (AW Aug. 26. p. 28). 

"The scientists who have looked at the entire ABM problem seem unanimously 
of the opposite opinion to Dr. Teller, who has only worked on a small phase of this 
problem— the nuclear weapon.” Bethc said. 

There arc highlights of other testimony released by Senate Foreign Relations: 

• USAF Chief of Staff Gen. Curtis LcMay expressed concern that the USSR may 
have obtained information during its 1961-62 testing unknown to the U. S. "If this 
is true and they do know more than we do they may know something that is vital,” 
he said. “They may be able to pick up a weakness in our defense system that they 

• Gen. Maxwell D. Taylor, chairman of the Joint Chiefs of Staff— which supported 
the treaty, with safeguards— anticipated clandestine USSR testing. He commented: 

"I don’t think wc military individuals can afford to assume anything other than the 
worst in this particular field, and we did take our position on the treaty with the 
assumption that Soviets would attempt clandestine testing of some sort.” 



Builders of top performance aircraft like the 
F4H. the F105. and the A4D look to Houdaille 
lor leadership in the design and manufacture 
of hydraulic dampers to suppress critical high 
frequency vibration in rudders, ailerons, and 
elevators. The rotary vane type flutter damper, 
an original Houdaille development, has vis- 
cous damping characteristics which provide 
a higher damping rate at low velocities, thus 
keeping flutter amplitudes at a minimum 
level. Other advantages include hinge-line 
mounting for weight and space saving and 
lower bearing loads. 

WHEN YOU NEED hydraulics for airborne 
applications, ground handling systems or 
military electronics, consult Houdaille. Write 
for descriptive booklet showing Houdaille’s 
facilities and products ... or send details of 
a special problem to: 

— Houdaille 
Industries, Inc. 

BUFFALO HYDRAULICS DIVISION 

Dept. AW. S37 East Delavan Avenue. Buffalo 11, New York 
Specialists in rotary type hydraulic equipment 
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over 700 answers 

TO SEALED SWITCH PROBLEMS 


A broad selection of circuitry, mounting methods, termina- 
tion and actuation is available in the MICRO SWITCH line 
of small environment-proof switches. A variety of over 700 
designs assures the right switch for your specific applica- 
tion requirement. Never has such a wide variety of enclosed 
switches been so readily available. 

And, these are truly envi ronment-proof switches. A plunger 
seal and ice scraper, a glass bead header and a dry gas fill 
fully protect against the most severe environmental condi- 
tions of moisture, heat and cold. Rugged construction with- 
stands vibration and shock. For complete information or 


for application assistance from fully qualified engineers, call 
a nearby Branch Office ... located in principal cities (see 
Yellow Pages). Or, write for Catalog 77— the standard engi- 
neering reference on environment-proof switches. 


MICRO SWITCH 

FREEPORT. ILLINOIS 

A DIVISION OF HONEYWELL 



that this gap could be dosed much 
more rapidly if unrestricted testing were 
continued. In short, the effect of the 
treaty will be to slow the rate and 
significantly increase the expense of 
Soviet progress in those technological 
areas in which the U. S. has superior- 

The committee evaluated the three 
major risks posed during the extensive 
and conflicting testimonv (AW Aug. 

26, p. 28); 

• Offense. The treaty involves "no se- 
rious risk to the continued capability 
of U. S. missiles to penetrate any de- 
fensive system that a potential adversary 
might reasonably be expected to deploy 
. . . Atmospheric testing could provide 
additional useful knowledge regarding 
the effects of blast and radiation on nu- 
clear warheads and re-entry vehicles. 
However, the limitation on gaining fur- 
ther knowledge will inhibit both the 
U. S, and the Soviet Union equally, al- 
though probably not seriously in either 

• Defense. The testing ban will not af- 
fect development of an anti-interconti- 
nental ballistic missile svstem (ABM) 
"to any appreciable degree” since the 
warhead is a relatively simple part of the 
complex system. The committee ex- 
pressed doubt that cither the U.S. or 
USSR would ever develop an ABM 
system capable of protecting population 
centers and military targets, but urged 
that the U. S. continue a r igorous ABM 
research and development program. 
"Apart from their defensive purposes, 
efficient antiballistic missile systems 
perform a critically important function 
in testing the reliability' of penetration 
aids for offensive missiles,” it said. 

• Blast effects. The committee said 
that “the most serious inhibition” im- 
posed by the treaty is the ban on at- 
mospheric tests to determine the effects 
of nuclear bursts on communications 
blackout, radar blackout, and nuclear 
weapons vulnerability. On balance the 
risk was found “acceptable” and the 
committee concluded that "it will not 
seriously deter the U.S. in developing 
and maintaining missile systems that 
are capable of performing the functions 
for which they are deployed." 

On the motives behind the USSR's 
agreement to the partial testing ban- 
after rejecting almost identical propos- 
als made by the U.S. since April, 1959 
—the committee made the following 
points; 

• From extensive atmospheric testing 
in 1961-62, “Sonet scientists presum- 
ably are confident that in many critical 
areas of nuclear weaponry they have 
achieved a rough technical paritv with 
the U. S.” 

• Last fall's Cuban crisis was “a sober- 
ing experience.” 

• The Sino-Sovict struggle which "per- 
haps in larger part . . . transcends ide- 



The World’s Finest 
Executive Type Aircraft 
Fly with 

Continental Power 


In company after company, 
executive aircraft are more than 
paying their way, by multiplying 
men's mobility — making the 
most of time. As the pioneer 
builder of engines for such planes, 
Continental Motors finds solid 
satisfaction in the fact that 
Red Seals power the leading aircraft 
of executive type. There is 
every indication that Red Seal 
total performance — power, 
economy and dependability 
proved in millions of hours of 
flight— plus the all-important 
backing of established world-wide 
service, is a major factor in 
users' preference ... a factor 
assuring Red Seals and Red 
Seal-powered business aircraft 
of ever-wider use. 



POWER: Continental 6-cylinder 
0-300-D Engine. 


CONTINENTAL MOTO 
CORPORATION 

AIRCRAFT ENGINE DIVISION 
MUSKEGON-MICHIGAN 
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Cherry Rivet Division gg 

Santa Ana, Calif. 


Townsend Company 


CHERRY® 

miniature rivets 
solve your most 
difficult jobs 

For those “impossible” installa- i 
tions where it is difficult to buck a | 
solid rivet and not damage the sur- 
rounding structure, use the Cherry 
" diameter rivet. It is available in 
pull-thru or self-plugging types — in 
aluminum or Monel — universal or 
countersunk head — serrated or knob 

Try the Cherry miniatures on 
some of those difficult applications. 
We can probably solve your problem. 

Many of these rivets can be in- 
stalled with a fast, simple hand tool , 
weighing only nine ounces. 

For technical information, write to 
Townsend Company, Cherry Rivet 
Division, Box 2157 N, Santa Ana, 
California. 


:h, Gananoque, Ontario 


ology and reflects an inevitable conflict 
of interests between a united and ex- 
pansionist China and one of her historic 
antagonists, Russia." 

• Arms expenditures have had “a de- 
pressing effect on Soviet economic 
growth. In the past five years, Soviet 
military investment has risen signifi- 
cantly. while the rate of increase in the 
gross national product has dipped 

• Soviet leadership “seems to share 
Washington's concern with the prob- 
lem of proliferation of nuclear weap- 
ons.” Aside from China and France, 
countries with the capacity and incen- 
tive to develop nuclear weapons have 
announced they will accept the testing 

The committee said that China would 
probably explode a nuclear device next 


DOD Regulation Seeks 
First-Class Fare Curb 

Washington — General Accounting 
Office claim that defense contractors' 
use of first-class air travel has been ex- 
cessive has led the Defense Dept, to 
issue a new regulation prohibiting re- 
imbursement for this type of travel as a 
part of negotiated contract costs. 

On the basis of a GAO survey of 20 
defense contractors' travel costs, De- 
fense Dept, has inserted the new pro- 
vision in the Armed Services Procure- 
ment Regulation for distribution to all 
contractors by Oct. 15. The provision 
limits reimbursement to less than first- 
class air fares, unless the contractor can 
prove that purchase of the higher fare 
accommodations was unavoidable and 
justified. 

Despite repeated requests that the 
contractors adhere to the government's 
general policy of using only low-cost air 
fares, little progress has been made over 
the past two years, GAO contended. It 
emphasized the total savings that could 
be realized by contractors' adoption of 
the policy, and pointed out that past 
surveys showed that cooperation by only 
two contractors resulted in a combined 
saving of more than SI million in reim- 
bursable travel costs. Employes of firms 
chose low cost, rather than first-class 
fares, wherever the two were offered on 
the same aircraft or the planned flight 
was less than 5 hr. duration. 

Detailed analysis of the travel records 
of the 20 contractors for a three-month 
period last year, GAO said, disclosed 
that nine authorized excessive first-class 
air travel through one of the following 

• Major manufacturer’s ruling that em- 
ployes must travel on customer airlines 
regardless of the availability of less 
costly accommodations. 

• Blanket authorization for first-class 
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every other three-place helicopter 
in the world! 


bolls 

NEW 

47G-3B1 

(§ 

BELL 

HELICOPTER 

COMPAMY 

Fort Worth, Texas 

A Division ol Bell Aero space Corporation 

A textronl Company 


MORE POWER— MORE UTILITY . . The 47G-3B-l's tremendous performance 
advantage is achieved by the matching of Bell’s proven rotor system 
with a turbosupercharged engine. It flies at higher service ceilings with 
greater useful loads . . 1156 pounds at 17,200 feet. It performs at peak 
efficiency on hot days, in muggy weather, in rarefied mountain air. Its 
supercharger maintains sea-level atmospheric pressure at the carburetor 
intake for maximum engine performance over a broad range of tempera- 
tures and altitudes. Increased fuel capacity permits more than 3 Vi 
hours of working flight time with one load of gas. 

MORE COMFORT.. MORE MANEUVERABILITY .. Plenty of room for pilot and 
two passengers in the G-3B-1 ’s new 60-inch wide cabin with comfortable 
bucket seats for each occupant. Improved control design increases the 
ship’s stability and increased travel of the power-boosted control sticks 
provide greater maneuverability with less pilot fatigue. 

MORE ECONOMY . . The 47G-3B-1 airframe is approved for 1200 hours 
between overhauls . . an achievement unmatched by other manu- 
facturers. With fewer overhauls and longer life (up to 5000 hours) for 
mandatory retirement items, maintenance costs are naturally lower . . 
result, more payload pounds per operating dollar. 

The U. S. Army has chosen a similar Bell for its “nap-of-the-earth” 
armed reconnaissance missions. Meeting the Army’s rigid requirements 
is your assurance that the 47G-3B-1 is the world's hottest helicopter 
going for charter operators, business, industry and the military. For full 
performance data, write: Sales Manager, Dept. 333 J, P. O. Box 482, 
Fort Worth 1, Texas. 
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AIINET 


AVNET 


ENGINEERED 


DEFENSE CONTRACT AWARDS 

THIRD FISCAL QUARTER SUMMARY — 1963 


Now available free from AVIATION 
WEEK & SPACE TECHNOLOGY are 
summary reports of defense contract 
dollar awards covering the third fiscal 
quarter of 1963. These reports show de- 
fense dollars awarded in 179 product/ 
system categories as compiled by Frost 
& Sullivan, Inc. Information is also avail- 
able on the fourth fiscal quarter 1962; 
first fiscal quarter 1963; and second fiscal 
quarter 1963. 

Repoi'ts are available on an individual request 
basis in the following system areas: 

Data Processing 
Navigation 

Meteorological Systems & Components 
Vehicles, Ordnance, Vessels 
Services 

Electronic Warfare 

CBR Warfare 

Communications 

Missiles & Space 

Aircraft 

Basic Research 

Miscellaneous Components & Sub- 
Assemblies 

Contact your AVIATION WEEK & SPACE 
TECHNOLOGY District Manager or write to: 
AVIATION WEEK & SPACE TECHNOLOGY 
RESEARCH DEPARTMENT 
330 West 42nd Street, 

New York, N. Y. 10036 


# Aviation Week • 

& Space Technology 

A McGraw-Hill Publication 
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MEN OF ACTION: 



BASE ACTIVATION ENGINEERS 

The hardware-oriented engineer who thrives on a combination of technical challenge and fast-paced action will find 
plenty of both in new assignments now offered by General Dynamics | Astronautics. He will have every opportunity 
to apply his full measure of ability and judgment in these positions. 

If you have a talent for succeeding in important field tasks, based on your prior experience in base activation or similar 
activity — act now to join our team of experts. 

Details of positions and locations of assignments are provided on the next page. Check for your specialty, then 
fill out and mail the attached Professional Placement Inquiry form, or write to Mr. R. M. Smith, Chief of Professional 
Placement and Personnel, Dept. 130-90, General Dynamics | Astronautics, 5860 Kearny Villa Road, San Diego, 
California 92112. 

GENERAL. DYNAMICS | ASTRONAUTICS G II I! ID 

An Equal Opportunity Employer 


Base Activation 
Engineering Opportunities 



LOCATIONS of new opportunities for experienced base activation engineers are shown on the map. Sites include 
Lincoln AFB, Lincoln, Nebraska; Schilling AFB, Salina, Kansas; Altus AFB, Altus, Oklahoma; Dyess AFB, 
Abilene, Texas; Walker AFB, Roswell, New Mexico; and Plattsburgh AFB, Plattsburgh, New York. 


Bonus allowances are provided for men assigned to these field operations 

BASE ACTIVATION ENGINEERS Design, liaison, test, and systems engineers 

with field experience are required for base activation type work on electrical and mechanical hardware systems at 
missile launching complexes. A degree in EE or ME is desired. Positions are in areas outlined below. 


ELECTRICAL /ELECTRONIC ENGINEERS 

Field experience required in launch control, logic con- 
trol systems, automatic checkout equipment, guidance 
and flight control, facility electrical power, electronic 
systems, or autopilots. 


MECHANICAL SYSTEMS ENGINEERS 

Field experience required in fluid transfer, propulsion, 
fluid and gas dynamics, air temperature control, missile 
lift, or ground support equipment. 


For more information about these positions— or to provide more details about your qualifications— write to Mr. 
R. M. Smith, Chief of Professional Placement and Personnel, Dept. 130-90, General Dynamics | Astronautics, 
5860 Kearny Villa Road, San Diego, California 92112. 

GENERAL. DYNAMICS | ASTRONAUTICS (« II II II) 

An Equal Opportunity Employer 


travel on piston engine aircraft and tur- 
boprops. 

• Unrestricted use of first-class travel for 
flights after business hours. 

• Exclusion of large groups of contrac- 
tor employes from the economical air 
travel policy. 

• Failure to enforce the policy once it 
was adopted. 

Specifically, GAO charged that Lock- 
heed Aircraft Corp., Marietta, Ga.. has 
directed its employes to take 67 first- 
class flights between Marietta and 
Washington. D.C.. on a customer air- 
line, even though less costly accommo- 
dations were available on other air car- 

However, the manufacturer said it 
had already begun to eurtail this prac- 
tice and adopt the economical air travel 
poliev which produced a contract sav- 
ing of $117,000 in 1961. 

Companies Cited 

GAO also said that Sperry Rand 
Corp., St. Paul, Minn., and the Avco 
Corp., Evcndalc, Ohio, both authorized 
employes to use first-class accommoda- 
tions on propeller-driven aircraft even 
though more economical fares were 
available on the same flight. In a single 
two-month period. GAO said. Sperry 
employes purchased 28-1 first-class 
tickets on propeller flights, of which 
213 were turboprop-powered. In addi- 
tion, 200 first-class jet flights were also 
used when less costly accommodations 
were available. Neither company re- 
plied to the GAO report, but Air Force 
spokesmen have indicated that the firms 
are now complying with the economical 
air travel policy. 

Mitre Corp., Bedford, Mass., and 
Raytheon Co.. Andover, Mass., per- 
mitted unrestricted use of first-class 
travel on any type of aircraft on flights 
made after business hours, according to 
GAO. 

Mitre Study 

Mitre said earlier that it had been 
studying the possibility of cutting air 
travel expenses in line with the gov- 
ernment policy. Although the company 
did revise its travel regulations to some 
extent, GAO said its survey showed 
that 985 flights, or 79% of the 1,239 
flights made in the three-month survey 
period, involved the use of first-class 
fares. Even after the contractor revised 
its travel policy, 55% of the flights 
made in the first month after the revi- 
sion were first class between the hours 
of 5 p. m. and 9 p. m. 

In a similar manner, 104 of 620 flights 
made by Raytheon employes were in 
the first-class category. 

GAO emphasized that while neither 
firm commented on the survey figures, 
the Air Force noted that it had ap- 
proved Mitre's policy authorizing first- 
class air travel after business hours. A 
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about TELEDYNE 5 and TELEFLIGHf pressure systems 


Taber transducers help STL 
seek moon landing solution 


Taber TELEDYNE® Pressure Transducers are assisting 
Space Technology Laboratories, Inc. in the development of 
a dependable and efficient throttleable descent engine for 
NASA’s Lunar Excursion Module (called LEM). 

In tests of the engine prototype, the Transducers measure 
injection pressures, upstream and downstream chamber 
pressures and coolant jacket pressures. 

Featuring bonded strain gages, Taber Pressure Trans- 
ducers are ideally suited to a wide range of test and opera- 
tional applications. Compact and extremely rugged, they 
provide: high overpressure protection, infinite resolution, 
0.25% linearity and low sensitivity to temperature, shock 
and vibration. 

Regarding the performance of Taber Transducers, the 
head of STL’s Propulsion Division writes, “A good product, 
we like it and propose to keep buying it.” 

For detailed information on Taber Transducers, write: 
AEROSPACE ELECTRONICS DIVISION 

Taber Instrument Corporation 

Section 49. 107 Goundry Street, North Tonawanda, N. Y. 
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NO COMPROMISE HERE 


The HUCK BLIND BOLT is being used 
today in critical OEM and repair ap- 
plications. These include general air 



eliminated. Uniform pi 
with positive mechanii 
lishes a new level of 
bility for this class of 
Let’s get together 
loosener* problems. F 
trouble-free fastening 
repair applications in 
stallations. Write, wii 
HUCK representative. 





In both cases, the contractors 
and advised that a close sur 


needed. 


PRODUCTION BRIEFING 



U.S. NAVY achieves unprecedented accuracy! Size 11 
Tachometer Generator developed under contract for the Bureau of Naval 
Weapons, Engineering Division, RREN. Incorporates the most advanced 
features sought to date by servo engineers. Output ■ ■ r 
voltage variation will not exceed 1 . 0 % spread over VV RIGHT 
ambient temperature range of -55°C through 175°C. DIVISION OF 
Write for Bulletin 6677. Wright Motors Division of SPERRY RAND 
Sperry Rand Corporation, Durham, North Carolina. CORPORATION 



lenter is requesting 
ct reliability analv- 
acecraft, now under 



Research in biological 
ism detection will be 
Space-General Carp, 
contract from U. S. 





Handbook on effects of radiatio 
solar cell power systems is avai 
from National Aeronautics and 5 


L-LJ Beverly Hills, California 
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Four years ago it was 


640 acres of Illinois farmland 


Today-it’s the site of Caterpillar’s new Technical 
Center-facilities designed to provide additional 
space for Caterpillar’s constantly expanding re- 
search and development programs. 

Intensive research has always played a major role 
in helping Caterpillar to provide the right product 
at the right time for both the standard product line 
and specialized products for the defense program. 

The new facilities already available at the Tech 
Center include the Engine Research and Develop- 
ment Lab, a Gas Turbine Lab, and a Research Ad- 
ministration Building. Three other buildings are 
planned- Engineering Sciences, Vehicle Component 
Research and Research Manufacturing. 

What do these modern facilities mean to the 
performance of Caterpillar products? 

Here's an example of the type of project con- 
stantly recurring these days. 


Frank Koch, supervising engineer in the Trans- 
mission Lab, recently asked Research Engineer 
Harry Wilson to evaluate new clutch disc material 
for a vehicle in development. 

He wanted Harry to find out if the new clutch 
facing would engage smoothly. Would it withstand 
heat generated during slippage? What was its co- 
efficient of friction? Would it lead to better clutch 
design? The list of questions was impressive. 

A few days later Harry dropped a complete report 
on Frank’s desk. Not many years ago-without easy 
access to sophisticated instrumentation and com- 
puters— the project could have taken several months. 

Technical progress of this kind produces products 
with greater built-in reliability. And it means shorter 
development schedules, too. 

At right are just a few examples of the modern 
facilities at Caterpillar's new Technical Center. 







This could be your calendar — any week 
in 1963. 

We believe that Business Week's 
“Short-Notice Closing" is the fastest ad 
closing of any major national magazine. 
It gives you last-minute, same-week in- 
sertion for one or two pages of adver- 
tising in any issue. 

Business Week is read by the most im- 
portant people in America for business 
advertisers — management men. With 
“Short-Notice Closing,” you reach these 
important decision-makers fast, with up- 
to-the-minute information they need for 
quick decisions. 

Here are the details: 

Deadline for Reservations : Monday at 
4 p.m. Our Business Department in New 
York must have your reservation, at the 
latest , by 4 p.m. on Monday of week-of- 


issue. For quickest service, wire (TWX 
2 1 2-640-4646) or phone K. D. Reynolds, 
Produciion Manager, Business Week, 
971-2876 (Dial New York City Area 
Code 212). 

Deadline for Plates: Tuesday at 1 p.m. 
To meet our "Short-Notice Closing,” 
your plates must be in the hands of our 
Production Manager, in our New York 
office (330 West 42nd Street, New York, 
N.Y. 10036), by I p.m. on Tuesday of 
week-of-issue, at the latest. (Sorry, no 

Size of Units: Black-and-white Page 
orSprcad. Either oneor two single black- 
and-white, non-bleed full pages, or one 
black-and-white two-pa gespread (gutter 
bleed only) per issue. Only complete 
plates can be accommodated. Correc- 
tions, additions, or plate refinements are 


not possible on so tight a schedule. 

Price: A premium of 10% will be 
charged over and above regular adver- 
tising space rates for the “Short-Notice 
Closing" service. Agency commission 
applies to premium. 

To get fast decisions, there’s nothing 
like being in the right place at the right 
time. The right place is Business Week. 
Now the right time is any time — with 
Business Week's "Short-Notice Closing." 

BUSINESS 
WEEK 

when you want 
to inform ^ 




Administration’s Office of Scientific 
and Technical Information. 

Bcndix-Pacific, North Hollywood, 
Calif., has been awarded a $750,000 
contract from General Dynamics Corp. 
for design, development and manufac- 
ture of primary flight control servo actu- 
ators for the F-l 1 1 (TFX) jet aircraft. 
The actuators will be integrally pack- 
aged in tandem with an output force 
of 70 tons and an input force of 2 oz. 

Honeywell Aeronautical Div., Minne- 
apolis, Minn., has received a letter con- 
tract from Martin Co.'s Orlando Div. 
for preparation of preliminary designs 
of high performance control system 
components for the Sprint anti-missile 
missile. The system will have to be fast 
reacting with inherent resistance to high 

Martin Co.'s Baltimore Div. has been 
awarded a contract by McDonnell Air- 
craft Corp. for production of replace- 
ment trailing edges for the outer wing 
of the Air Force F-l 01 Voodoo super- 
sonic fighter. Honeycomb construction 
will be used for the parts. 

C & B Construction Co., Memphis, 
Tenn., will build the hangar-type Saturn 
components and stage acceptance build- 
ing at the National Aeronautics and 
Space Administration’s Marshall Space 
Flight Center. The contract is for 
$858,858. 

Allegany Instrument Co., Cumber- 
land, Md., has a $235,000 contract 
from Boeing Co. to design, develop, 
and build high temperature flutter ac- 
celerometers and vibrometers for meas- 
uring structural and panel vibration of 
the X-20 (Dvna-Soar) spacecraft during 


flight. The instruments will be capable 
of operating at temperatures of more 
than 1.700F. 

Ametek, Inc., Sellersville, Pa., will 
build automatic parachute release de- 
vices for the Air Force under a $1.15- 
million contract. The devices will be 
built bv U. S. Gauge, a division of 
Ametek. 


Fairchild Controls, a division of Fair- 
child Camera & Instrument Corp., has 
appointed A/S Danbridge of Copen- 
hagen, Denmark, as technical distribu- 
tor for the company's products. 

National Water Lift Co., Kalamazoo, 
Mich., has been selected by Boeing Co. 
to build hydraulic rudder actuators for 
X-20. Value of the contract is $465,- 
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The Beechcraft U-8F. . . 

How this all-around military 
“work horse” does big-plane 
jobs at small-plane cost: 


Doing rugged jobs for the U. S. Army— jobs usually reserved for “big 
planes”— is the specialty of this Beechcraft U-8F. Yet it costs far 
less to buy and operate than the big ones. Military commanders say 
the U-8F is the most versatile plane ever assigned to them. It gives 
them reliable all-weather transportation to meet a wide variety of 
military needs. 

Even with big loads this U-8F operates safely from small, unim- 
proved fields. Built the rugged Beechcraft way, it holds one of the 
best safety records in aviation today. Also, the U-8F is extremely 
popular as a multi-engine instrument trainer. It holds all the elec- 
tronic navigation and communications equipment normally used for 
instrument flying on even the largest aircraft. When your pilots main- 
tain their instrument proficiency on this plane with its lower initial 
cost, lower operating cost and lower maintenance cost, the savings 
quickly run into hundreds of thousands of dollars. 

What about power? This Beechcraft U-8F has twin 340 hp Ly- 
coming supercharged fuel injection engines. Cruises smoothly at 190 
knots with 70% power. Push it and you’re over 200 knots. In world- 
wide use by the U. S. Army, additional U-8Fs are quickly and eco- 
nomically available. 




000. The firm is producing eleven actu- 
ators for the X-20 under an earlier con- 


Army has published a new Contrac- 
tors' Guide to help industries seeking 
business. The guide lists the functions 
of the Army Materiel Command, its 
subordinate commands and its procure- 
ment procedures. Copies are available 
from: Information Officer, Mdq.. U.S. 
Armv Materiel Command. Washington 
25, D. C. 

Cinerama Camera Corp., Los An- 
geles. Calif., has a S100.000 order from 
Hercules Powder Co.. Cumberland, 
Md„ for 16 mm. cameras, 1,200 ft. 
magazines, and PUPPET (precise uni- 
versal photographic presentation of 
elapsed time) automatic timing units. 
The equipment will be used on test 
stands to photograph experimental work 
in connection with second stage Polaris 
motors at Allegany Ballistics Labora- 

Aerontitronic Div. of Philco Corp., 
Newport Beach. Calif., has been 
awarded a S7-million contract for con- 
tinued research and development of 
the Shillelagh surface-to-surface tank 
mounted missile system. 

Cubic Corp., San Diego. Calif., has 
received a subcontract to design and 
manufacture prototype radar antennas 
and stabilization assemblies for the 
F-11I. The subcontract, from Light 
Military' Electronics Dept, of General 
Electric, is valued at $800,000. 

Garrett-AiResearch Mfg. Co., Los 
Angeles, Calif., has a contract to de- 
velop a pressure and thermal control 
system for the Titan 3 space launch 
vehicle. The system will cool and pres- 
surize electronic equipment contained 
in the vehicle’s inertial guidance system. 
The contract, awarded by AC Spark 
Plug Electronics Div. of General Mo- 
tors, is valued at S600.000 and calls for 
development of flight test systems. 

Acoustics Associates, Inc., Los An- 
geles, Calif., will perform research and 
development and furnish support activi- 
ties needed to produce the propellant 
utilization system for the Titan 3. The 
system measures the fuel and oxidizer 
levels ultrasonicallv and ensures their 
utilization in proper proportion during 
the flight. 

Lockhced-Gcorgia Co., Marietta, will 
build a multi-building research center 
on property adjacent to its main 
plant. The center, scheduled for com- 
pletion in late 1965. will house facili- 
ties for studying aerospace science, phys- 
ics, chemistry, metallurgy, nucleonics, 


Remember December 7, 1941? 
Only the day before, Lockheed 
engineers started their first work 
on the P2V Neptune antisub- 
marine patrol plane. 

Because World War II demanded 
other Lockheed aircraft first, the 
Neptune didn’t fly until May, 
1945. But once production began, 
it didn’t stop until 1961 — a record 
run of continuous production for 
military aircraft, including seven 
successive model modifications. 
Current versions of the P2V (now 
P-2) still fly peacetime patrols for 
the U.S. Navy. 

A Neptune nicknamed the "Truc- 
ulent Turtle,” third P2V-1 off the 
assembly line, set a long-distance 
flight record in 1946 which still 
stands for propeller-driven aircraft 
— 11,236 nonstop, nonrefueled 
statute miles from Perth, Australia, 
to Columbus, Ohio. 

Steady refinement and new modifi- 
cations kept the P2V operational 
on a wide variety of missions. 
For example, jet pod engines — 
made standard on the Navy’s 
P2V-7 (P-2H) — supplement its 


turbo-compound power plants 
during short takeoffs and when- 
ever extra speed is needed. A 
Barber-Colman remote throttle 
positioning system for the turbojet 
engines provides high-speed po- 
sitioning (three seconds for three- 
inch stroke), to within .020 inch. 
If you are looking for new product 
versatility and reliability from 
actuators, air valves, or tempera- 
ture controls, call your Barber- 
Colman representative. Or, dial us 
direct, Area Code 815/968-6833. 



Lockheed Cl 30 “Hercules” 
Titan II 

North American A3J 
Lockheed P-3 
Astor Torpedo 
Boeing KC-135 
. . . plus many other modern 
aircraft, rockets, and missiles 


"The art of progress is to preserve 
order amid change, and to preserve 
change amid order." 

— Alfred North Whitehead 


Barber-Colman Company 

Dept. U, 1422 Rock Street, Rockford, Illinois 
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TWO OF A KIND! 



INDUSTRIAL DIVISION 


no 



electrodes for precise machining of space-age metals 


Electrical discharge machining is often the most prac- 
tical way to form metals that are difficult to work 
by conventional techniques. It causes little thermal 
or mechanical stress, leaves no burrs, doesn’t upset 
heat-treated structure of the base material. 

For the difficult EDM jobs, there’s nothing like 
Mallory Elkonite® electrodes. They wear at only a 
fraction of the rate of usual electrode materials. 
Elkonite produces highly accurate contours, sharp 
corners . . . permits cuts to extremely close tolerances 
with excellent surface finish. 

For example, at Metem Corporation, Hanover, N. J. 
—specialists in EDM of exotic metals— Elkonite 
10W3 is used for electrodes in a variety of production 


EDM jobs. An aperture in a molybdenum waveguide 
is cut to tolerance of 0.0001". On a nitrided part, 
85 roughing cuts were made with one electrode, and 
tolerances of ±.001" were held on the finish cut. 
A round part formed by rotating bar stock inside a 
split electrode was produced to tolerance of + .0005". 
Tungsten inserts for rocket nozzles are finish cut to 
an accuracy of ± 20 seconds in the tapered hole. 
One of the many products of Mallory pioneering in 
powder metallurgy, Elkonite materials have proved 
the answer to space-age problems calling for refrac- 
tory, conductive and ablative materials. Write or 
call us for a consultation. Mallory Metallurgical 
Company, P. O. Box 1582, Indianapolis 6, Indiana. 



MallorY 







First Series 200 Argosy Freighter in Advanced Construction 

First Argosy Series 200 turboprop freighter (AW Sept. 9, p. 28) is in advanced stages of construction at Avro Whitworth Div. of Hawker 
Siddclcy Aviation. Ten aircraft of this series will be built on speculation. The major change from the Series 100 Argosy, now in service 
with Capitol Airways and British European Airways, is a new boxspar wing with integral fuel tanks. Maximum takeoff weight has been 
increased to 90.000 lb., compared with 88.000 lb. on the Scries 100 planes. 


mathematics, hypersonic navigation, 
hypersonic communications, and human 

Martin Co.'s Nuclear Div., Baltimore, 
is developing an atomic powered under- 
water sound beacon as a navigational 


aid for ships. Beacon will produce sound 
—a high pitched squeal— from the flow 
of oil, driven bv steam created from the 
heat of radioisotopes. The beacon will 
not need electricity or electronic equip- 
ment and can be contained in a one 
cubic foot box. 


Gilfillan Corp., Los Angeles, will 
build "Quadradar" ground-controlled 
approach radar landing systems for the 
West Ccrman air force under terms of 
a contract totaling more than $4 million. 
It was awarded by the West German 
government. 



WRAP,,, CLAMP,,, BOND heat to any 


surface and shape. 

Lightweight Chromalox Flexible and Molded Heaters can be shaped to almost 
any form. Easy to apply-they provide exact temperatures to all parts, or 
only sections, of an object. Available in a wide variety of voltages and cov- 
erings in temperatures up to 800° F. Typical uses include heating harnesses, 
battery protectors, computers, controls, fuel systems, guidance devices and 
similar components requiring controlled heat. Write for Bulletin PJ-100. 



QUICK, LOW COST ANSWERS to your 


heating problems 

Whether it's gases, liquids or solids you want to heat to exact temper- 
atures . . . you'll find the easy and economical answers in Chromalox Electric 
Heaters. Thousands of units to choose from (mostly from stock) in ratings, 
voltages and sheath materials to meet working temperatures up to 1200° F.; 
manual or automatic thermostatic controls. Tell us your heating problem— 




Write tor Idea and Fact-fillei 

CHROMALOX 

ELECTRIC HEAT 

EDWIN L. WIEGAND COMPANY 

780X THOMAS BOULEVARD. PITTSBURGH 8, PA. 


id Catalog 60. 
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Lockheed C-141 Wing Shows Clean Design 

Uncluttered lines of the wing on the Lockheed C-141 StarLifter jet transport (AW Sept. 2, p. 68) are evident in this overhead view. 
Fowler flaps inboard of ailerons arc the only high-lift devices. Speed brake spoilers, shown retracted, are just forward of the flaps. Engine 
pylons do not extend to the wingtop, leaving the leading edge unbroken. Moderate 25-dcg. swcepback aids short-field performance. 
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New Facility is Designed for Microcircuits 


By Philip J. Klass 

Elkridge, Md.— New S 5-million West- 
inghouse Molecular Electronics Div. 
facility here, the first designed exclu- 
sively for development and production 
of semiconductor microcircuits, has the 
capacity for turning out more than a 
million units per year. 

The 110,000-sq.-ft, facility will give 
Westinghousc the capacity to produce 
several times the total number of micro- 
circuits expected to be manufactured by 
all suppliers during the current year. 

For Westinghousc, a late starter in 
the semiconductor device business, the 
facility represents a major commitment 
of resources intended to establish the 
company as a top contender in the 
microcircuit field. 

This year, as a result of an earlier 
decision to set up a West Coast micro- 
circuit development and manufacturing 
facility which resulted from company's 
pioneering conceptual and development 
work in “molecular electronics’’ under 


Air Force sponsorship (AW Apr. 27, 
1959, p. 54), Westinghouse's micro- 
circuit sales will put it among the top 
three or four suppliers, according to 
Harr;' Knowles, general manager of the 
Molecular Electronics Div. Within a 
year or two, as the Elkridge facility 
makes its capacity felt, Knowles predicts 
that Westinghouse will become the top 
producer, despite tough competition. 

List of current major customers 
for Westinghousc microcircuits in- 
cludes Airborne Instruments Laboratory. 
Hughes Aircraft. Martin Co., North 
American's Autonetics Div., National 
Cash Register Co., Raytheon and Sperry 
Rand's Univac Div. 

The present facility occupies only a 
small fraction of the SO-acre site here 
and has been built using modular con- 
struction to facilitate anticipated ex- 
pansion. It is located several miles away 
from the Westinghouse Defense Center 
which houses company's Air Ann and 
Electronics divisions. Present employ- 
ment here is about 300, including en- 


gineering, administrative and support 
personnel. 

In contrast to many other companies 
in the microcircuit field, Westinghousc 
decided about a year ago to centralize 
almost all of its microcircuit efforts 
within an entirely new division rather 
than develop the business as an adjunct 
to its semiconductor device operations. 

Initially the West Coast plant was 
transferred to the new Molecular Elec- 
tronics Div. Within the past several 
months, scientists and engineers from 
the company's Central Research Labora- 
tories in Pittsburgh and the Semicon- 
ductor Products Div. in Youngwood, 
Pa., have been transferred here. Except 
for basic research, which remains 
in the research laboratories, the only 
other microcircuit activities outside the 
Molecular Electronics Div. are those in 
the nearby Air Arm and Electronics di- 
visions. These are primarily small de- 
velopment operations which arc oriented 
toward specific in-house equipment 
needs of the divisions. 



ENGINEERING PROTOTYPE and development circuit functions are fabricated in this area of Westinghouse’s new $5-million semicon- 
ductor microcircuit factory near Baltimore. Machines visible here arc used to attach gold leads to semiconductor crystal. Another section 
handles custom-design circuit (unctions. 
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The new facility here was designed 
to provide for three different types of 
microcircuit manufacturing operations: 

• Standard circuit functions which in- 
volve large-scale repetitive processes. 

• Custom-design circuits in prototype 
quantities to permit rapid service that is 
responsive to special customer needs. 

• Engineering samples for use by com- 
pany engineers in developing new circuit 
functions. 

Each of the three types of manufac- 
turing operations will be carried out in 
a separate module, with approximately 
10,000 sq. ft. allocated for production 
processes within each module. (The sur- 
rounding area is used for offices, test 
and support functions. Air conditioning, 
RF heating, air-cleansing and similar 
support equipment is housed in a 
45,000-sq.-rt. basement directly under- 
neath the production areas.) 

The standard-circuit and custom- 
circuit production areas adjoin one an- 
other without separating partitions so 
that either can use the other’s facilities 
if the work load is not evenly divided. 

All three fabrication areas generally 
have been equipped with the identical 
machines and equipment. The objective 
is to minimize problems of moving a 
newly-developed functional circuit from 
engineering into custom- or standard- 
circuit production. Techniques devel- 
oped in engineering fabrication need not 
be altered for larger scale production. 

Knowles, who learned the semicon- 
ductor manufacturing business origi- 
nally at Bell Telephone Laboratories 
and later worked for Motorola in its 
semiconductor and microcircuit opera- 
tions, says there are important differ- 
ences between the manufacture of 
transistors and semiconductor micro- 
circuits despite the superficial similarity 
in the process used. 

In the semiconductor device business, 
a single chip contains only a single 
transistor or diode while a microcircuit 
chip contains many components, usually 
including transistors, diodes, resistors 
and capacitors. To achieve a semicon- 
ductor microcircuit chip yield (ratio of 
good units to the total processed) com- 
parable to that obtained in making 
transistors requires much tighter control 
over each of the many steps in the 
fabrication process, Knowles points out. 

Where the transistor manufacturer 
usually can find another market for de- 
vices which fail to meet more rigorous 
defense-space customer tolerances, such 
as home entertainment or commercial 
equipments, the microcircuit manufac- 
turer usually must throw away any chips 
that fail to meet intended performance 
specifications. 

This means that far more extensive 
and rigorous inspection and test pro- 
cedures must be used in the manufac- 
ture of semiconductor microcircuits, 
Knowles says. Additionally, because 


LARGE-SCALE standard circuit functions arc produced in these facilities at Westinghouse's 
new 1 10,000-sq.-ft. facility at Elkridge. Md., near Baltimore. The facility centralizes all of 
the company's microcircuit efforts within an entirely new division. 


microcircuits are relatively new. cus- 
tomers usually demand that final tests 
be far more comprehensive than those 
normally required for checking transistor 
production. 

Microcircuit fabrication also requires 
a higher caliber of factor;' personnel 
than does transistor manufacture. 
Knowles says. As with transistor fabrica- 
tion, women form the backbone of the 
factor;’ personnel. Many of the women 
now employed here on microcircuit 
fabrication have several years of college 
training. There is relatively little auto- 
mation applied to the microcircuit fabri- 
cation process. Westinghouse believes 
that at this stage of the game the dex- 
terity and perception of a skilled human 
operator m the fabrication process would 


be difficult for a machine to match. 

Tlie microcircuits which are being 
produced here and on the West Coast 
are entirely of the semiconductor type, 
but thin-film deposition machines al- 
ready are on order as the Molecular 
Electronics Div. looks ahead to the 
potentialities of hybrid microcircuits 
using a combination of semiconductor 
and thin-film techniques. 

The engineering department here is 
studying the types of thin-film materials 
being used bv others and the problems 
and progress reported, prior to selecting 
the materials and techniques which will 
be investigated here. Present plans call 
for the use of electron beam heating. 
Machines now on order will permit 
heating of the work material up to tern- 




SPEEDING INFORMATION BY THE MEGATON all phases of command-control commun- 
ications— and related systems— to handle the massive flow of critical information within our military and government 
establishments. /ITT companies are prime contractors for SAC Project 465L...EUR-MED and BIG RALLY II projects 
for USAF in Europe... EUROPEAN TROPO-ARMY communications, and PACSCAT, US ARMY communications sys- 
tem in the Pacific theatre. ITT is responsible for systems engineering design and analysis for the Air Force Global 
Communications project. ITT divisions operate and maintain the DEW Line system. For NATO project ACE HIGH'S 
troposcatter network, ITT handled planning, surveys, systems design, specifications, installation, testing, and per- 
sonnel training. An automatic data exchange system, ITT7300 ADX,* links the State Department with key embassies 
and posts overseas. Others will be used by SAC weather service and by NASA at its Marshall Space Flight Center. / 
International Telephone and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 




pcratures of 6,000C, allowing the use 
of a variety of refractory materials. 

XVestinghouse sees a number of po- 
tential advantages to using thin-film 
passive components in combination 
with a semiconductor microcircuit, ac- 
cording to Leslie Morgenstern who 
heads the investigation here. Compared 
to semiconductor resistors and capaci- 
tors, thin-film components offer closer 
tolerances, higher values, better temper- 
ature coefficients and higher breakdown 
voltages. By early next year, the facility 
here expects to be turning out hybrid 
microcircuits in sample quantities. 

A factory area capable of turning out 
more than a million microcircuits an- 
nually is a sharp contrast with the 
conventional avionics production line 
capable of the same quantity output. 
Instead of the symmetry of row upon 
row of women wielding soldering irons 
one sees only a small cluster of women 
bending over microscopes, or lifting tiny 
wafers with tweezers, or a lone girl in- 
serting a tray of wafers in a diffusion 

It almost seems impossible that so 
small a production area and so few oper- 
ators could turn out a million or more 
circuits until one peers into a microscope 
and sees 50-100 circuits on a silicon slice 
only 1 in. in diameter. In these terms, 
a million microcircuits per year is re- 
duced to processing only a few dozen 
such wafers per hour, provided a reason- 
ably good yield can be achieved. 

On relatively simple microcircuits 
containing about a dozen components, 
where production runs of several thou- 
sand arc made without circuit change, 
Westingliouse is achieving yields of 
about 40%, measured from the point 
where the silicon wafer is oxidized 


through the finished product. However, 
on more complex circuits and smaller 
production runs, the yield is somewhat 
lower. 

Knowles is bullish over the prospect 
of bringing down the price of micro- 
circuits. Experience in the transistor in- 
dustry suggests that yield will increase 


as manufacturers gain experience and 
improve process control. However, so 
long as each individual circuit function 
must be individually packaged, handled 
and tested, the full potential economy 
can not be realized, Knowles believes. 

This points to the next major advance 
in the technology toward which West- 


@ Autonetics 

. . .where creative thinking anticipates the electronic future 

Autonetics seeks experienced electronic systems engineers, 
Space operations analysts, and technical specialists for assignments 
Systems embracing a broad spectrum of activities ranging from the 

Ballistic conceptual design of strategic weapons delivery systems 

Missile and operations analysis to systems integration, simulation, 

’ component selection and interface definition. 

Tactical Requires BS or MS degree and a minimum of three years 
Systems experience, or PhD degree in Engineering, Physics, Operations 
Research, or Applied Mathematics. Prefer education and 
Command experience in such areas and disciplines as Control System 
Control Synthesis, Computer Design, Trajectory Analysis, Informa- 
Systems tion Theory, Communications, Radar Guidance, Noise Theory 
or Statistics. 



@ Autonetics 
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CUSTOM 


Challengln 


inghouse and others are working. This 
is the fabrication of a variety of complex 
circuit functions on a large silicon wafer, 
with required circuit interconnections, 
and with the complete multi-circuit 
wafer being packaged in a single struc- 
ture. This is one of the objectives of an 
advanced development effort currently 
under way here, directed primarily at 
digital computer functions. Knowles 
believes it should be possible to provide 
a "computer slice function" containing 
several hundred NAND gates, suitably 
interconnected, on a single l-in.-dia. 

A recent development which is closer 
to production availability is a 5-w. 
Class-B push-pull amplifier with re- 
sponse flat to within 1 db. from d.c. to 
100 kc. and less than 5% distortion. 
The new microcircuit amplifier, with 
90-db. power gain, has an efficiency of 
better than 60%, compared to a cur- 
rently available Class-A microcircuit 
amplifier whose efficiency is about 25%, 
according to Dr. Edward Karcher who 
developed the unit. The new circuit is 
fabricated on a silicon chip measuring 
160 mils square which contains about 
50 components, including approxi- 
mately 20 diodes. Unlike the present 
Class-A amplifier which requires several 
different power supply voltages, the new 
unit operates from 32 v. and contains 
its own built-in dropping resistors, ac- 
cording to Karcher. The development 
was sponsored by USAF’s Manufactur- 
ing Technology Div. in Dayton. 




New flexible detonating 
cord for controlled 
cutting of any material! 


Inc. - 3015 Copper Road, Santa Clara, Califoi 


PROJECT: F-lll and other Aerospace Programs 


MAJOR ASSIGNMENTS open in: 


ME, AE, or CE degree required plus experience in design 
of primary structures: wing, empennage, fuselage and 

PROPULSION AND THERMO DESIGN 

AE. ME, or CE degree required plus experience in power 
environmental control design. 

RELIABILITY DESIGN SURVEILLANCE 


General Dynamics/ Fort Worth has immediate requirements in 
the areas described above. For a confidential review of your 
qualifications, please submit resumes or letters of inquiry to 
J. B. Ellis, Industrial Relations Administrator-Engineering, 
General Dynamics/ Fort Worth, P. O. Box 748, Fort Worth, Texas. 
An equal opportunity employer. 

GENERAL DYNAMICS | FORT WORTH GIIIIIIIID 


AVIATION WEEK & SPACE TECHNOLOGY, Sc 


16, 1963 






An elegant, but tiny refrigerator, utilizing 
the Nernst-Ettingshausen effect, has been 
demonstrated in the Solid State Physics 
Laboratories at Lockheed Missiles & Space 
Company. This type of cooling is appli- 
cable below 200° Kelvin, where thermo- 
electric cooling is no longer efficient. It 
shows particular promise for space appli- 
cation because of the reliability inherent 
in its all-solid state construction. 

In the Nernst-Ettingshausen effect, heat 
is pumped as a result of an electrical cur- 
rent flowing in a magnetic field. The heart 
of the present device is a bismuth anti- 
mony single crystal. Other crystal sys- 
tems are also being investigated. 

This thermomagnetic cooling device is 
one of the results of the Lockheed research 
program in transport phenomenain solids. 


Another investigation concerns the 
quantum theory of the electronic structure 
of crystals. An ingenious computer pro- 
gram has been devised for determining 
the essential features of the energy band 
structure of a wide variety of crystals. 
Results for a given case can be obtained 
in an hour or less. Conclusions drawn 
from the theoretical solution elucidate 
many of the electronic properties of crys- 
tals, and have widespread significance. 

Lockheed scientists and engineers are 
also studying: Electron spin echo phe- 
nomena: the interaction of electrons with 
microwave phonons; coupled traveling 
waves in crystals; semiconductor lasers; 
antiserromagnetic resonance; various the- 
oretical and experimental aspects of super- 
conductivity. 


LOOK AT LOCKHEED. ..AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstanding advan- 
tages— location, advancement policies, 
creative climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-45C, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS £ ENGINEERS: In addition 
to solid state physicists and chemists, 
other important openings exist for special- 
ists in: Inertial guidance • Orbit thermo- 
dynamics • Electromagnetics • Mission & 
trajectory analysis ■ Gas dynamics • Chem- 
ical & nuclear propulsion • Systems en- 
gineering • Computer research 

LOCKHEED 

MISSILES S. SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED SN SOLID STATE PHYSICS: 

Basic and applied research on the properties of solids 
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NASA Cites Aircraft Avionics Research 


Washington— National Aeronautics 
and Space Administration is conducting 
its avionics research program largely in 
the name of space because this is the 
field that attracts both money and 
talent, but fully 60% of its tasks in this 
area arc applicable to aircraft as well as 
space flight. 

This is the conclusion of Marine Lt. 
Col. Charles 11. Gould, who is assigned 
to NASA as chief of the agency's con- 
trol and stabilization program in the 
Office of Advanced Research and Tech- 
nology. Col. Gould said 50% of the 
work managed or monitored in his pro- 
gram area is specifically for space pro- 
grams and 10% is solely in the field 
of aeronautics. 

NASA Seminar 

NASA recently sponsored a sem- 
inar to explain its aeronautical research 
programs (AW Aug. 5. p. 59), which 
in Fiscal 1964 will cost $16.2 million. 
While NASA has been criticized for its 
diminishing efforts in this area, the 
agency insists that its aeronautical re- 
search cannot be on a rising curve as 
long as so few aircraft are under develop- 

NASA feels it is staying ahead of ad- 
vanced aeronautical needs by stockpil- 
ing a significant store of research infor- 
mation, much of which does not appear 
in the budget as specific aeronautical 
research items. 

In his survey. Col. Gould provided 
the following specific examples of avi- 
onics research: 

• Navigation. There is an in-house ef- 
fort under way to determine the prac- 
ticality of satellites for aircraft naviga- 
tion. similar in concept to the Navy’s 
Transit ship-submarine navigation satel- 
lite. Industry feasibility studies of such 
a satellite will be delayed because Con- 
gress eliminated a SI. 6 million item for 
all future applications satellites in 
NASA's Fiscal 1964 budget request 
(AW Sept. 2, p. 18). The satellite could 
be a combination communications- 
navigation payload in a synchronous 
orbit. 

Col. Gould said that because the 
U. S. met the necessity for increased 
accuracy in the propagation of timing 
signals in space launches, it now is in 
a better position to apply a better tim- 
ing system to aircraft navigation. In the 
same way, geodetic satellites are pro- 
viding more accurate mapping of the 
earth— which will be useful in aircraft 
navigation, 

A future research effort to find a re- 
placement for the existing omni-direc- 
tional navigation system, which essen- 
tially restricts an aircraft to fly by way 
of fixed ground points rather than the 


most direct route, is emerging. Replace- 
ment of the present omni system is 
rccogniz.cd as a need, he said, but it also 
is recognized that the replacement must 
be exceptionally good because it would 
result in the scrapping of several billion 
dollars worth of existing omni cquip- 

• Controls. Elimination of the miles of 
wiring used to carry infonnation in an 
aircraft is a goal because it would in- 
crease reliability and reduce weight. 
Col. Gould said electrical connections 
arc the most unreliable parts of an air- 
craft. Among ideas being explored arc 
the use of a radio transmitter in the 
forward part of the aircraft and a re- 
ceiver aft; use of power wiring to carry 
I IF signals which it docs not do now: 
and use of a solid state laser system. In 
the laser system, a small gallium arsenide 
diode could generate information by 
means of a light beam. The informa- 
tion then would be received by a photo 

X-15 Devices 

A number of devices from the X-l 5 
research aircraft program are becoming 
available in the category of aircraft con- 
trol, Col. Gould said. Among them are 
an ultraviolet, high-altitude altimeter, 
which is said to be highly accurate in 
the thin upper atmosphere. The device 
was flown in the X-l 5 for the first time 
last month. It sends out an ultraviolet 
beam which scatters back UV light to 
a receiver. The altimeter determines air- 
craft altitude by the density of the UV 
light returned. 

The X-l 5 flights also qualified an in- 
tegrated pilot control and display pack- 
age, which was developed with space 
funds but can be applied to aircraft, Col. 
Gould said. 

Research on computer technology 
for aircraft control, autopilots and navi- 
gation systems is expected to increase 
in NASA research centers and in in- 
dustry in the coming year, he said. 
Microminiaturization efforts throughout 
NASA and the industry, which are 
critical in space programs, also arc being 
applied to aircraft avionics, according to 
Col. Gould. 

The Flight Research Center and 
Ames and Langley Research Centers 
have active programs in airborne simu- 
lation of aircraft control problems, Col. 
Gould said. 

• Guidance. All-weather landing sys- 
tem for short-haul traffic is considered 
a top-priority air transport need, and it 
must be cheap and reliable so small air- 
ports can afford it. A research program 
aimed at development of such a sys- 
tem is under wav now at Ames (AW 
May 20. p. 89). ' 


Ames, Langley and Marshall Space 
Flight Center also are conducting re- 
search in aircraft guidance, using a 
corner reflector (mirror) and laser, in 
which cither the laser or mirror would 
be modulated to provide a guidance 
signal. 

Jet Propulsion Laboratory and Mar- 
shall arc doing research in electrostatic 
and cryogenic gyros in an effort to re- 
duce costs and achieve higher degrees 
of reliability and simplicity, both for 
space and aeronautical guidance appli- 
cations. 

• Displays. A number of centers are 
doing bioastronautics research, again in 
the name of space, to determine how 
the pilot assimilates display information 
so that the displays themselves can be 
optimized. Manned Spacecraft Center 
is working on a three-axis indicator 
originally developed for the Mercury 
space capsule. 

This research at MSC could lead to 
an aircraft indicator that would provide 
data on yaw, as well as data on pitch 
and roll. 

Use of clcctro-lumincscent indicators 
(AW Aug. 19, p. 107) to provide such 
data as fuel and engine status, ground 
speed and altitude offer a tremendous 
potential for aircraft, Col. Gould said. 
Indicators using electro-luminescence 
effectively eliminate wiring, they con- 
tain no moving parts and they are po- 
tentially cheap. 

Ames currently is doing research in 
this particular area. 

Cockpit Problem 

Ames also is involved in trying to 
solve the high cockpit problem, which 
is serious in both supersonic transport 
and RS-70 designs. In some designs, 
the pilot is as much as 70 ft. above 
the runway at touchdown. One pos- 
sible solution under study is the use 
of television to provide a display of the 
horizon at eye level around the entire 
cockpit. 

Flight Research Center is conducting 
research into monocular and binocular 
optics, so that the shape of future air- 
craft will not have to be compromised 
for pilot vision. 

If the pilot of the aircraft could look 
around the structure, the cockpit could 
be placed at the aircraft's center of 
gravity, eliminating the kind of false 
cues that result from problems such as 
the high cockpit. 

A potential pilot display research 
area, which is not vet an approved pro- 
gram, is the use of a voice or a noise 
signal for emergencies. NASA would 
like to know what a pilot can do with 
auditory displays, compared to visual 
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by latest automatic data processing techniques, the 1964 BUYERS GUIDE ISSUE 
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• Subminiaturc infinite resolution po- 
tentiometer, with nominal temperature 
coefficient of only 50 parts per million 
per degree C, is available in Model 



2960 2-in. square size with resistance 
of 500 to 1 5,000 ohms rated at 1 watt 
at 50C or Model 2950, measuring 4-in, 
square, with resistances up to 20,000 
ohms and rated 1 watt at TOC. Both 
models can be used up to 175C noth 
derating. Manufacturer: Borg Equip- 
ment, 120 S. Main St.. Janesville, Wise. 

• Miniature snap-action thermal switch, 
providing functions of both a thermistor 
and associated circuitry in unit the size 
of thermistor alone, is hermetically 
sealed, operates over temperature range 
of 0-3 50F and weighs only 0.2 grams. 
Contacts arc rated for 1-amp resistive 


load either 115 v.a.c. or 30 v.d.c. Bul- 
letin PRET-12 gives application data. 
Manufacturer: Metals & Controls. Inc., 
34 Forest St., Attleboro, Mass. 

• LF/VLF time/ frequency standard re- 
ceiver, Model LF-300, provides auto- 
matic phase tracking and frequency on 
three primary non-communication LF/ 
VL1- channels to assure continuous 
monitoring in event one station is shut 
down for any cause. Receiver correlates 
time and frequency information broad- 



cast from two National Bureau of 
Standards stations (WWVL and 
WWVB) operating at 60 kc. and 20 
kc. and the Navy station (NBA) operat- 
ing at 18 kc. from the Canal Zone. 
Accuracy is quoted at better than 0.1 
millisec. with timing output from the 
60-kc. channel and tracking error tvpi- 
cally being less than i microsec. Manu- 
facturer: Interstate Electronics Corp., 
707 E. Vermont Avc., Anaheim, Calif. 
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Boeing has primary developmental, 
building and test responsibility for 
NASA’s S-1C Saturn V first-stage 
booster. Aero-Space Division’s Saturn 
Booster Branch has immediate, long- 
range openings offering professional 
challenge and rapid advancement to 
graduate engineers and scientists. 

This rapidly expanding program pro- 
vides unique advancement advantages 
and ground-floor opportunities to 
physicists, mathematicians and engi- 
neers with the following specialties: 
elect rical/electronics, propulsion, 
structural design, systems test, manu- 
facturing, tooling, facilities, aerody- 
namics, cryogenics and high vacuum 
technology. 

Salaries are commensurate with all 


levels of education and experience. 
Minimum requirement is a B.S. degree 
in any applicable scientific discipline. 
Boeing pays travel and moving allow- 
ances to newly hired personnel. 

Saturn assignments are in New Orleans 
as well as in Huntsville, Alabama. Other 
missile and space programs at Boeing’s 
Aero-Space Division include the solid- 
fuel Minuteman ICBM and X-20 Dyna- 
Soar boost-glide vehicle. 

Send your resume to Mr. L. Wendell 
Hays. The Boeing Company, P. 0. Box 
26088 - AXC, New Orleans 26, Louisi- 
ana. An equal opportunity employer. 

aa&Afc 

AERO-SPACE DIVISION 


WHO'S WHERE 


(Continued from page 23) 

Changes 

C. Louis Cuccia, co-director of engineer- 
ing. Microwave Electronics Corp., Palo Alto. 
Calit. 

Everett W. Woerter, staff engineer. Engi- 
neering Dept.. Electronic Industries Assn., 
with offices in New York, N. Y. 

Dr. Stanley E. Rauch, head, Electronics 
Research Dept., Research Div.. Melpar, Inc., 
Palls Church, Va. 

Jack J. Marks, assistant program manager, 
Apollo Earth-landing Systems, Northrop- 
Vcntura, Newbury Park, Calif. 

David Rivkin, manager-market and prod- 
uct planning. Motorola’s Chicago (111.) 
Military Electronics Center, succeeding 
Robert H. Hollister (AW Aug. 19. p. 118). 
Also: Bill Shurtlcff, manager-microwave mar- 
keting, Military Electronics Center. 

Marc K. Lefi, technical representative for 
the Astrionics and Advanced Research Divi- 
sions of Aerojet-Cencral Corp. in Wasliing- 

Eugenc S. Rchrig. director of marketing 
planning, LFE Electronics, a division of 
Laboratory For Electronics. Inc., Boston. 

John H. Cover. Jr., director of advanced 
programs, Acronutronic Div. of Philco 
Corp., Newport Beach. Calif., a subsidiary 
of Ford Motor Co. 

Capt. William Dubvk (USN. ret.), direc- 
tor of manufacturing. Avco Corp.’s Ord- 
nance Div,, Richmond, Ind. 

Joseph W. Antonidcs, director of mate- 
rial, McDonnell Aircraft Corp., St. Louis, 
Mo., replacing Rear Adm. Llovd Harrison 
(USN. ret ), retiring as vice president-pro- 
curement and quality assurance. 

James J. Croke, head, ’flic Mitre Corp.’s 
Intelligence Systems Dept.. Bedford. Mass. 

Geoffrey Robillard. project manager for 
advanced Rairger missions, California Insti- 
tute of Technology’s Jet Propulsion Labora- 
tory, Pasadena, Calif. Robert F. Rose suc- 
ceeds Mr. Robillard as chief of the Labora- 
tory’s Propulsion Div. 

William E. Stohmeycr, director of space 
information systems. Librascopc Div. of 
General Precision, Inc.’s Information Sys- 
tems Group, San Marcos. Calif. 

Dr. Robert A. Kudlich, program director, 
Low Altitude Inertial Navigation System (a 
new navigation system for manned aircraft). 
General Motors’ AC Spark Plug Milwaukee 
(Wis.) plants. 

Dr. Jules S. Needle, chief engineer, Power 
Grid Tube Div,, Eitel-McCullough, Inc., 
San Carlos, Calif. 

Cdr. Duan W. Linker (USN, ret.), 
research and development administrator. 
Ilycon Mfg. Co., Monrovia, Calif. 

Dr. O. Ray Price, chief engineer. TRW’ 
Electronics Microwave, a division of Thomp- 
son Ramo Wooldridge, Inc., Chatsworth. 
Calif, Also: Albert A. Feldmann, senior 
design and development engineer, Micro- 
wave Div. 

Fred Z. Geblcr. application engineer. 
Data Sensors. Inc., Gardena, Calif., respon- 
sible for customer liaison. 

Thomas L. Stevens, general sales manager- 
connector and cable products. Microdot, 
Inc., South Pasadena, Calif. 
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IT'S SIMPLE LOGIC 


How much 
Micro-Impact 
on Hoover Dam? 



bulb blinks on in L.A.? Tell the 
thickness of cigarette smoke? 
Detect an air leak that would 
take 10,675 years to inflate a 
volleyball? 

AT AUTONETICS measurements like 
these set standards that are everyday 
guides to higher reliability. . . greater 
safety ... state-of-the-art break- 
throughs . . . optimal systems design, 
check-out ... precision instrument 
performance . . . continued electronics 
leadership. Current opportunities for 
inquiring specialists: 
Microminiaturization Specialist: 
Consult advanced engineering groups 
on use of integrated circuits and 
microminiaturization techniques for 
advanced rodar, stellar guidance 
systems, ond airborne computers. 
Advanced Radar Specialist: Per- 
form H-port studies involving stochas- 
tic processes, including the analysis 
of high frequency receivers ond tech- 
niques for application to atmospheric 

Systems Specialist: Responsible for 
the integration of inertial compo- 
nents, digital computer equipment, 
stellar monitoring, and radar equip- 
ment into a complete guidance 

If you are ready to move ahead with 
one of the notion's top electronics 
organizations, send your resume now 
to Mr. A. J. Theibert , Professional 
Recruiting Services, Autonetics, Ana- 
heim, California. 


Autonetics ® 


0 + 1=0 1 + 1=1 1 + 0=0 

^ RIGHT Sales Trainee+ RIGHT Company Guaranteed Success 



The RIGHT SALES Trainee: 

Career Interest in Technical Selling & Marketing 

Management 

Technical Degree 

Military Service with assignment related to one or 
more of the RIGHT Company’s Areas of Interest 


• High Degree of Intelligence and Ingenuity 


• Likes people and people like him 

• Doesn’t need a crank to get him started, nor run 
out of gas at 4 :00 P.M. 



The RIGHT Company: 

Planned Career Growth in Marketing & Manage- 
ment for the RIGHT man 
Planned Company Growth 
Organized Training Program Tailored to the 
RIGHT Man 


• Interesting & Challenging Assignments 

• Opportunity for rapid advancement (not limited 
by job seniority or age) 

• Good monetary compensation while training. 


Link Division is the RIGHT Company and has career 
openings for assignments of the RIGHT Sales Trainees 
in the Following areas upon completion of training: 

• Flight Simulator Sales to Airlines and Foreign 
Governments 

• Aerospace Simulation Equipment Sales to U. S. 
Government Agencies 

• Data Storage & Retrieval Systems 

• Advanced Photogrammetric Systems 

• Special Purpose Analog and Digital Computers 

• Sophisticated Electro-Optical Systems 

If you think that you qualify as a RIGHT Sales 
Trainee, write to: 

Mr. CRAIG KERR 


LINK DIVISION 

D^[^[M©0©0©0\0 inc. 

SIMULATION & CONTROL GROUP 
BINGHAMTON. NEW YORK 
An equal opportunity employer 
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ENGINEERS & SCIENTISTS 



AT PAN AM: 


SUPPORT FOR OVER 
40 SPACE AND MISSILE 
PROGRAMS SCHEDULED 
IN THE NEXT 5 YEARS 


AIRCRAFT ENGINEERS 

A DESIGN FOR PEACE 



OPENINGS IN THE FIELDS OF: 

AIRCRAFT STRUCTURES 


Ballistic trajectories, polar orbits, synchronous orbits, rendezvous and dock- 
ing maneuvers in earth orbits, lunar orbits, direct lunar flights, interplanetary 
courses... each mission will require range support specifically tailored to the 
task, calling for many advances in present instrumentation at the Air Force 
Atlantic Missile Range. 

By 1968, Pan Am scientists and engineers at the Cape will have developed speci- 
fications and supervised the implementation of tracking, telemetry, information 
transmission, and real-time data handling and display systems to measure the 
performance of literally hundreds of vehicles on over 40 distinct space and 


Where else can you find the opportunil 
success of so many programs? 



RANGE PLANNING ENGINEERS to take proj- 

system concepts required, including instru- 
mentation, facilities, and logistic support. 


' to make important contributions to the 

SCIENTIFIC STAFF to join a handpicked staff 





Engineering degree with 
experience in STRENGTH 
ANALYSIS, GROUND DY- 
NAMICS, WEIGHTS, LOADS 
AND FATIGUE ANALYSIS. 

FLUTTER AND VIBRATION 
SOUND AND VIBRATION 
AIRCRAFT RESEARCH ENGINEERING 
FLIGHT TEST ENGINEERING 
AERODYNAMICS 
OPERATIONS RESEARCH 
PRELIMINARY DESIGN 




PAN AMEi 
P. 0. BOX 44 1 


GUIDED MISSILES 
RANGE DIVISION 

ICAN WORLD AIRWAYS, INC. 
5. PATRICK AIR FORCE BASE, FLORIDA 


Employer 


LOCKHEED-GEORGIA COMPANY 
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Mission: 

Advance aerospace technology and adapt it into aerospace systems 
to accomplish Air Force objectives 


Research, development, production and procurement neces- 
sary to acquire complete aerospace systems for the United 
States Air Force. This is the assignment of the Air Force Sys- 
tems Command. In research, development, testing, and contract 
management facilities located throughout the country, the AFSC 
civilian-military team has full responsibility for every facet of 
this complex mission. 

The engineers, the scientists, the theoreticians and the practi- 
tioners, the people of dozens of different disciplines who accept 
their share of AFSC's responsibility feel the sense of urgency 
that calls forth the fullest utilization of their talents. The prob- 


lems are legion, their nature the most advanced and sophisti- 
cated. Their solution demands outstanding ability. 

AFSC employment benefits include patent protection for inven- 
tions, opportunity for advanced study, authorship credit on sci- 
entific papers, honorary, academic and cash awards, promotion 
based on merit, health and retirement benefit programs, low 
cost life insurance, paid vacations and sick leave, plus all Air 
Force benefits. 

AFSC is now staffing the specific positions listed below. If your 
qualifications are appropriate, we would be interested in 
discussing with you the rewarding career AFSC has to offer. 
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LETTERS 


Local Subsidies 

I would like to comment on Mr. Cook's 
article (AW Aug. 19. p. 38) on local air- 

CAB's view toward the local airlines and 
subsidy is misleading in many cases as ex- 
pressed in the article on subsidy reductions. 
True, subsidies should be reduced as traffic 
and profits increase, but not at the expense 
of the public whom the airlines should pro- 
side with efficient regional services. 

Lately, CAB is criticizing the airlines’ 
move to place more modern aircraft in sub- 
sidized markets, and at the same time it is 
praising the DC-3 as the most economical 
equipment for the locals. I am afraid the 
locals disagree, since new equipment im- 
proved public appeal and competitive posi- 
tion, increasing traffic and convenience. The 
excellence of the DC-3 cannot be disputed, 
but may I point out that in 1962 more than 
half of the operating profits were made by 
local carriers without DC-3 equipment, not 
mentioning that most profits with the rest 
of the locals resulted from operating Martins, 
Convairs and Fairchilds, which also had high 
load factors; DC-3 load factors are dropping 
in recent years. 'Die article claims that the 
local growth rate is around -t"i, annually. 
I low is this possible when last year passenger 
revenues increased 22.6%. with total rev- 
enues going up 16.-1%? Does not this show 
a relative drop of subsidies against eommer- 

CAB's curtailment of subsidy by cutting 
service into small cities betrays itself in two 
ways: many of the “use it or lose it” cities 
were added in recent years to be dropped 
again, showing CAB’s inability to adjust 
routes properly, and second by constantly 
dropping cities CAB is questioning the pur- 
pose of the regional air system, which is to 
provide service into smaller cities for public 
convenience and as an aid to the regional 
economy. Tlius losses from smaller cities 
can be balanced out from profits of major 
routes, many of which are still not receiving 
adequate air service. Public complaint has 
been rising all over the nation for missing 
routes between cities such as Las Vegas and 
San Diego, as well as Tucson and Las Vegas, 
and last Houston and Waco. Complaint is 
increasing as a result of inconvenience in 
service, or more precisely a lack of schedules. 

In the future, increased Board generosity 
in better markets, without hurting the trunks 
may be the best solution to subsidy cuts and 
a better local airline industry. 

Stevf.n F. Udv.sku.vzi 

Los Angeles, Calif. 


More on Sightings 

Readers Strumbos and Smith (AW Aug. 
12, p. 118) have suggested that Maj. Coop- 
er's ability to observe small objects at great 
distances may have resulted from focusing 
and magnification by the atmosphere. I had 
previously considered this possibility and 
computed the magnitude of the effect from 
the cikonal equation of geometrical optics. 
Unfortunately the effect is negligible for 
near-vertical propagation through the atmos- 


Avialion W'eek ic etcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor , Aviation Week , 
330 IF. 42nd Sr., /Vote York 36. N. V. 
Try to keep letters under 500 icords and 
give a genuine identification. W ■■ tall 

of writers will be withheld on request. 


phere. The atmosphere simply introduces 
one or two hundred feet of spherical aber- 
ration into the "apparent” object. 

Atmospheric turbulence probably consti- 
tutes a more important factor affecting ob- 
servations through the atmosphere. The 
“twinkling" of stars mav be attributed to 
this cause. Turbulent “eddies" may momen- 
tarily deflect or scatter radiation so that 
either the apparent location of an object 
may be displaced from its true location, or 
the object may seem to disappear. Most 
importantly, the effect is much less (say 1 %) 
for an astronaut looking at the ground than 
for an earth-bound observer looking out. 
This results, effectively, because the refract- 
ing eddy acts as the fulcrum of a lever with 
a very short lever arm on the earth-bound 
observer's end and a very long lever ami on 
the astronaut's end. 

Reader Smith's “single” wire is undoubt- 
edly a demonstration of the proper cause, 
namely the ability to observe single objects, 
not to resolve two objects. 

Walton Howes 

Rocky River, Ohio 

European View 

My colleagues and I, who are concerned 
with the sales of materials required for the 
construction of aircraft and engines, have 
been more than a little intrigued by the two 
articles contained in your issue of July 29, 
pp. 64 and 29, respectively. 

In the former the author expresses, on be- 
half of U.S. industry, a certain surprise that 
European countries should be getting round 
to making themselves self-sufficient for ma- 
terials and products which they have previ- 
ouslv purchased albeit in some cases with 
U. S', hinds, but nevertheless at considerable 
expense from America, in one case, at 
least, of licensed engine build, considerable 
political pressure has been brought to bear 
to ensure that materials, readily available in 
Europe to exactly similar specifications, are 
still, after some 21 years, being purchased 
from American sources at prices which must 
be as much as 30% higher than the Euro- 
pean alternative. This we must obviously 
expect, although we would have preferred 
to have kept this to a fairly commercial 
competition without any political pressure. 

What does strike us, however, as very 
odd is the other article in which horror is 
expressed by the American industry that the 
Europeans should try and compete for air- 
line business in America. Your paragraph 
quoting the instance of officials from the 
Long Beach Chamber of Commerce protest- 
ing to the President to protect them against 
this attack on the U. S. economy seems to 
us to be rather ludicrous. 

By all means let us have good free com- 


petition in Europe and America, but please 
don't squeal when Europe counter-attacks 
and do try and keep political influence out 
of it. We are just not used to it over here. 

P. A. Morgan 
Hereford, England 


Titov Launch 

In you July 22 issue on pages 317 and 
3 1 8, the section dealing with Soviet manned 
space (lights, you mention that Lt. Col. 
Cherman Titov was launched on Aug. 6, 
1962. Should not this have been Aug. 6, 
1961? 

Congratulations on another fine special 

David P. Scully 
Crand Forks, N. D. 
(Reader Scully has a good eye for dates. 
—Ed.) 


Back-Pack 

The colored photograph covering 
“Manned Space Flight" (AW July 22, 
p. 261 ) is incorrectly captioned and inappro- 
priately referenced. 

The back-pack worn by the astronauts in 
this photo is not a life support pack but is 
a back-pack propulsion unit. Specifically, the 
unit shown is the Experimental Astronaut 
Maneuvering Unit fabricated by the Chance- 
Vought Corp. for the Aeronautical Systems 
Div. Air Force personnel have been testing 
this unit in the KC-133 zero-G aircraft for 
the past 12 months. During this test pro- 
gram the NASA astronauts were given the 
opportunity to “fly” the AMU. They did 
quite well considering it was their first at- 
tempt to fly the unit. 

This office has been the pioneer in re- 
search and development on individual pro- 
pulsion units. We currently have the only 
back-pack that operates successfully in the 
weightless environment. Although the pack 
concept seemed "way-out" several years ago. 
it is now receiving considerable interest by 
both the Air Force and NASA for testing 
on the Gemini spacecraft, so that man can 
exit the vehicle and do important extra- 
vehicular tasks. 

Articles used in your magazine receive 
wide distribution and should give credit to 
the people who are responsible for the work. 

Peter N. Van Schaik, P. E. 
AMU Project Engineer 
Aero Propulsion Laboratory 
ASD, WPAFB 

Northrop T-38 

May 1 call your attention to an error in 
your issue of July 22 (p. 259) where you 
refer to "five North American T-38s.” I am 
sure that you are aware that the T-38 
trainer is manufactured by the Northrop 
Corp., Norair Div.. Hawthorne, Calif. 

Perry W. Parker 
Inglewood, Calif. 

(Northrop is correct. — Ed.) 
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Nosey ! 


Collins Weather Radar sniffs out 
troublesome weather miles ahead. 

It’s a nosey radar built by nosey— sometimes 
called "creative”— people. Their curiosity has 
produced a most inventive, practical product. 

Collins WP-103 Weather Radar offers 
you the maximum in freedom-from-obsoles- 
cence, performance, reliability, dollar value 
and industry acceptance. It is a product bred 
from modern electronic concepts and lengthy 
environmental testing and evaluation. In- 
volved in a never-ending program of improve- 
ment by "nosey” design engineers, it is typi- 


cal of all Collins products. The WP-103 
symbolizes the Collins philosophy of max- 
imum user benefit, customer service and 
satisfaction. 

If, in the future, you plan to purchase 
radar (or any other equipment from Collins 
complete line of avionics), talk to one of 
our customers. They are our best salesmen. 

P.S. If you are ready to buy now, see your 
nearest Collins distributor or write: 


COLLINS RADIO COMPANY • Cedar 
Rapids • Dallas • Los Angeles • New York 
• International Division, Dallas 
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'Tsbultk' 

THE 

RELIABILITY 

OF 

CRITICAL 

COTTER-PINNED 

CONNECTIONS 


WITH 

ESNA’S 



Even without their cotter pins installed, ESNA’s “Fail- 
Safe” Nylon Insert Castellated Nuts provide longer 
vibration life than standard AN castellated nuts with 
cotter pins. 

OVER TWICE THE VIBRATION UFE-Aided by the vibra- 
tion damping action of the famous red nylon locking 
insert, ESNA self-locking nuts with cotter pins installed 
provide over twice the vibration life of counter part AN 
castellated nuts with cotter pins. They are dimension- 
ally interchangeable with AN 310 and AN 320 parts 
and their performance is spelled out by two new stand- 
ards, MS17825 (WEP) and MS1782G (WEP) . 

"FAIL-SAFE" EXTRA— What’s more, an unusual "fail- 


safe” extra was revealed by laboratory tests to destruc- 
tion: even when threads were deliberately stripped 
upon installation, the new ESNA parts consistently 
withstood vibration loosening for extended periods 
of time. 


For a set of standard drawings with complete dimen- 
sional and performance details of the new ESNA castel- 
lated nuts, or samples: write to: Dept. S76A-925. 



ELASTIC STOP NUT 
CORPORATION OF AMERICA 


2330 VAUXHALL ROAD, UNION, NEW JERSEY 




